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1.0 PURPOSE AND ORGAMZATION OF DOCLMENT

There 1s a growing nauonal cancern ateout the eFe2is of leac exposure on humzs heales =« -=p
envuronment T-2demolitics of whole szuctures conuning lead-based pawnt ‘LBPy 1y 4
potenual source of lead exposure that requires uncerstanding and warrantsy 2 mendgzment
protocol to munuruze threats :0 human health and the envirorment. This draft te<hnical regort
has been prepared to aid the U.S. Environmental Protection Agency (EPA) Region [ n the
development of a protocol fcr management of whole-saructure debns containingz LBP
Management includes sampling. analyz:ng. handling. recycling. burning. weaung and dispesing
This draft report meets the requirements of work assignment number RO1031. under EP
conact number 68-W9-0002.

A discussion of the research and analysis performed to date by CDM Federal is presented in this
report. This document represents a “snap-shot” in time of the state of the issues. With this
information. draft protocols are recommended.. [t is anticipated that these findings and
recommendations will serve 1s a foundation which stimulates further discussion and research on
the subject. which will ultima:ely lead to final EPA protocols.

This report is specifically limited to LBP debnis generated from demolition of whole saructures.
[t mentions. but does not focus on. LBP abatement wastes, debris generated during remodeling or
renovation of structures. or LBP that has migrated from its original surface and become a
contaminant in neighboring sails or surface waters. These are all important issues related to LBP
and its impact on human health and the environment. but are beyond the scope of this document

Various topics peruining to the management of whole-structure demolition debris conuining
LBP are presented in this report. Background information. current regulations and practices.
recommended protocols. and requirements for additional research and analysis are addressed.
The organization of topics in specific sections follows:

* Sectdon I presents the purpose and organizadon of the document.

*  Section 2 summarizes the background issues regarding LBP and solid waste
management.

¢ Section 3 presents background information on regulauons and requirements
pertaining to constuction/demolition (C/D) debris containing LBP.

*  Secuon 4 provides back zround informagon on the generation of C/D debns.

*  Section 5 presents 1 comprzhzasive analy sis of sample collecton. including various
protcuals n currest use. hypetnencal sampling options, and resommended protceols




Section 6 discusses sample analysis and presents recommended pratacols

Section 7 provides a discussion of management opuons for non-hazardous C D decry
wncluding landfilling. burning. and recycling  Recommended protocols are discussed

Secuon 8 presents informauon on management requirements for hazardous C/D
debris, including generator status. weatment. buming. recycling. and handling.
Recommended protocols are provided.

Section 9 discusses background information on lead exposure and presents available
information on human health effects, environmental effects. and fate and Tansport.
including lead leachability from landfills and combustion ash and lead air eTussions,

Section 10 recommends draft protocols for four important topics: sample collection.
sample analysis, management of non-hazardous C/D debris. and management of
hazardous C/D debris.

Sectdon 11 provides recommendations for condnued progress in evaluating these

issues. Recommendations in the following areas are provided: technical. regulatory.
and economic. Status summaries for ongoing studies are presented.




20 BACKGROUMND

2.1  BACKGROUND OF LEAD-BASED PAINT PROBLEM

Historically. many ditferent types of paint used :n the United States have contained as one of
thewr components lead or a leaded compound. such as lead oxide or lead chromate. The former
was used 1n white paint and the larter in red paint. chiefly used as a pnmer. Lead was a major
ingredient in many types of house paint for years prior to and through World War 0. [n the early
1950s. other pigment materials became more popular. but lead compounds were still used 1n
some pigments and as drying agents. Lead-based paint (LBP) is found throughout this coungy-
inside and outside of homes and buildings. on sTuctures such as bridges and water storage tanks.
and on products sold in the marketplace. LBP may eventually migrate from its intended surface.
and may be inhaled or ingested by humans. posing to them a health hazard. While the sources of
lead. such as gasoline and water systems using lead pipes or lead-based solder in copper piping -
systems. have been significanty reduced in recent years, the LBP in older souctures remains a
significant problem. ' )

Federal regulatory efforts regarding LBP began with the enactment of the Lead-Based Paint
Poisoning Preventon Act (LBPPPA) in 1971. [n 1973, the Consumer Product Safety
Commission (CPSC) established a maximum lead content of 0.5 percent by weight in a dry film
of paint newly applied. In 1978. the CPSC lowered the allowable lead level in paint to 0.06
percent.

In October of 1991. the Centers for Disease Control (CDC) lowered the blood-lead level "level
of concemn” standard to 10 micrograms of lead per deciliter of blood. and estimated that 3 million
U.S. children have lead concentrations above this danger level. The U.S. Environmental
Protection Agency (EPA) estimates that one out of six American children under the age of six
has elevated lcaégds in the blood. As aresult of this problem. the Clinton Administration is
seeking a 70 percent increase. to nearly $35 million dollars for the 1994 fiscal year, in spending
on lead pollution programs at EPA. and has launched a public information campaign to prevent
lead poisoning. (Washingron Post. May 5. 1993) The Agency for Toxic Substances Disease
Regisory (ATSDR) estimates that 42 million homes contain LBP. affectng 12 million children.
(U.S. HUD. 1990) Americans are expected-to spend $234 million on projects involving
abatement of lead this year. (New York Times. March 21, 1993)

[n the 1970s. the pnncipal hazard to children was thought to be paint chips containing lead.
primanly found in homes with peeling punt  Research in the early 1980s showed. however. that




lead aust 5 0f 5pe. L.concem. in part beozuse the smaller - =icles ar2 =or2 - . Z2y3rhed v
the bedy 2nd 1n pant Cecause the commer methods of pair 2moval. vt o> sutI < wraseg
and burr:ng. create £xcessive amounts of cust. [ntenor LBP dust can 2.50 come 72 normal
abrasion <t painted surtaces. such as the opening and closing of windows Lead ustis
especially hazardous '0 young children because they play on the floors »here dus: settles. and

engage in a great deal of hand-to-mouth acavity.

Lead dust {rom extesior paint is also a problem. For many years. extenor paint films were
designed 0 "chalk.” or lose some of the surface paint due to rain and ulzaviolet ight. in order to
keep the surface looking fresh. The lead pigment which washed off in this process accumulated
in the soil around the house. Other sources of lead in soils include improperly performed
exterior LBP abawement work and deposition of lead from gasoline. (U.S. HUD. 1590) Lead-
contaminated soil poses a hazard to children playing in or near it, and dirt trackcd indoors can
lead to increased lead dust levels in the home.

While adults may suffer various ailments duc;- to excessive lead exposure. the groups most at risk
from exposure to le2d are fetuses, infants. and children under six. Excessive blood-lead levels
can seriously damage a child's brain and central nervous system. Lead poisoning in children can
cause attendon span deficits, impaired hearing, reading and learning disabilides, delayed
cognitive development, reduced IQ scores. mental retardation, seizures. convulsions, coma, and
even dezth. I[n adults. high blood-lead levels may increase blood pressure and have other effects.
(U.S. HUD. 1990)

2.2 . OVERVIEW w NAGEMEN !

Despite the human health problems associated with LBP. it is typically a reladvely minor
componeat of most building demolidon projects which generate construction and demolition
(C/D) debris. Therefore, the majority of LBP C/D debris will not be managed as a hazardous
waste. \(emogﬁ its management should be consistent with the solid waste management goals
set by EPA, and should include source reduction, recycling, and combuston as preferendal to
landfilling. :

23 VERVIEW SSU

There is a need for nadonw ide consistency with respect to the management of whole-sgucture
demolition debris contuning LBP. A protocol should be developed that is environmentally
beneficial, protects human health. is enforceable. and promotes proper management. While a




larzz sercentage of the detris may contuin LBP. the majori of the debrs 1y €X22. 22 1g me non-

~rZous because 1015 not 2 Lisied waste and dees not 2xhidit 2 hazardous charen 27 oo
azz:s

The quanutes of C/D waste reporied 1n various locations across the nauon van wicly ranginy
from0 12w 33 pounds percapua per day (ped). A 19388 EPA Report to Congrass an volid
waste disposal esamated apcroximately 31.5 mullion tons per yeur of C/D wuste based on un
average generation rate of 0.72 ped. (EPA. 1988) However. more recent studies have suggested
that this value is underestimated and that it is not possible to reliably esumate C/D generation
rates due to the large number of variables associated with C/D waste generation. In fact. in the
1990 and 1992 updates of the EPA report Characterization of Municipal Solid Waste in the
United States. C/D generation rates were not included by Franklin Associates because there are
no dependable figures or disposal practices at the national level. (Lambert. 1992) Some of the
factors that make estimation difficult include the following:

* population and employinent in the area
* the overall level of economic activity
* the extent of road- or bridge-related conszuction. renovation. and demolition

¢ exmaordinary projects such as urban renewal, hurricanes, storm damage. fires or
disasters

* records of actual C/D disposal at landiills and other disposal sites

+ pastand future gends in C/D activity. (C.T. Doriovan. 1990b)

Due to concems about occupadonal exposure to lead. the Occupational Safety and Health
Adminiszration (OSHA) promulgated an interim final regulation on May 4. 1993 requiring that
demolition contractors and others place greater emphasis on programs designed to minimize and
prevent occupational exposure to lead. The effective date of this regulation was June 3. 1993.
Training programs, medical surveillance, respiratory protection. equipment and personnel
decontamination; and exposure monitoring must be addressed during the performance of any
work involving the disruption of surfaces which may result in the generation of airborne le:ld‘
concentrations. The new regulation will require serious behavior modifications for conzacton
and contractor employees alike.

Currently. LBP debris generated from C/D projects is not managed consistently throughout the
counay. This is due 1n large purt to an absence of established protocols for sampling the debris,
and to a lack of knowledge that the matenial being generated may in fact be hazardous. Asa
result. this material s curren:!y being either burned as an enesgy source or landfilled (without




prezez -ent). Buming can generate r2 2nue for the conczetor teszansiole fer =2 demoliton,
and larcZiling in either municipal soi:c »aste (MSW) lancsils or C D landfics 5 2 proje=s cost.
Manag:ng the LBP debris as a hazardzus waste 1s @ much =.gher proje.t cost 172 is therefare not
often considered 2s an option. This approach 1s not in compliance with hazardeus waste
regulanons.

Several demolidon contractors have stated that demolition 1s not economically viable without the
revenues generated from the sale of materials for either recycling or burning as an energy source.
The economics of demoliton projects will change significandy if some C/D debris contining
LBP is determined to be a hazardous waste. requiring more costly methods for management,
wansporiano- -eatment. si*~ge. and disposal. "Potennal ad+ - se results include decisions to
contnue to usc ouildings pre iously planned for demolition. Such use will leave LBP in place.
both in and on buildings, where it will continue to pose a health risk to thase children and adults
within the building, or nearby. (Spitter. 1992)

The demolidon industry fears that new regulations will over-regulate LBP making it the
“asbestos of the 90s.” Over-regulation may close all avenues to recycling and reuse and increase
demolidon costs considerably. With promulgation of new regulations. percepdons about LBP
risks could further increase. This percepton changé could have a significant impact that closes
doors o recycling and municipal landfill disposal. (Taylor. 1992) Currently. the lack of C/D
capacity in landfills and the cost of legal disposal has led to increased incidents of illegal
dumping activities throughout the northeast U.S. (Lambert. 1992) These problems could
contribute to increased risks to human health and the environment from debris containing LBP.
EPA Region [ is aware of these potendal ramifications and has commissioned this report to
investigate the issues and recommend protocols for management of whole-structure debris
contaminated with LBP.

EPA’s integragagrsolid waste management strategy swesses source reduction, recycling,
combustion, aneiandfilling as the ordered hierarchy of waste management opdons. Because
C/D debris containing LBP already exists in the form of whole saructures awaiting demoliton,
the method to achieve source reduction is limited to effective waste identification and
segregaton. Recycling and burning 1re two management options with significant potendal for
C/D debris containing LBP. The last aliernaave, landfilling. is the least preferred option for non-
hazardous debris.




3.0 REGULATIONS AND REQUIREMENTS CONCERNDN G C D DFBRIN
3.1 VERVIEW

Rezulauon of waste management within the Lnited States begins at the federd: level with the
Resource Conservauon and Recovery Act (RCRA). The aspects of RCRA reizvant o lead-based
pa:nt (LBP) debris management are: (1) hazardous waste management. Subute C: and (2) solid
wasie management. Subtitle D Addidonal aspects of federal regulations pertaining to waste
management include the health and safety of workers, as regulated by the Occupauonal Safety
‘and Health Administation (OSHA): the impact of waste burning on air quality. as regulated by
the Clean Air Act: and regulations specific to buildings managed by the L.S. Deparcment of
Housing and Urban Development (HUD). Regulations promulgated at the federal level may be
made more strict by the individual states. and states may also promulgate regulations where none
exist at the federal level. as discussed in Secdon 3.3. Section 3.4 discusses additional condidons
that commercial waste handlers may impose on thewr customers.

Unde: RCRA. waste generators are required to determine whether or not their waste is a
hazardous waste. If it is a hazardous waste. the waste must be ransported by a RCRA-permitted
transporter to a RCRA-permitted weatment, storage and disposal facility. The management of
hazardous wastes is outlined in Subtitle C of RCRA. and is discussed in Sectdon 3.2.1 of this
report. [f the waste is determined not to be a hazardous waste, it is not as singendy regulated
and is managed under Subtitle D of RCRA. as discussed in Section 3.2.4.

32 FEDERAL REGULATORY REQUIREMENTS
3.1 RCRASUBTITLEC

Subtitle C of RCRA gaverns the management of hazardous waste. The regulations spegifically
detail how to deteuﬁne whether a waste is hazardous. and once this determination is made. how
to legally transpon? treat, store and dispose of the waste. This section presents a hazardous waste
regulatory overview: hazardous wJste management issues are discussed in Section 8.0.

Generators of waste are required. under 4 C.F.R. Part 262. 0 identify whether or not thewr waste
is 2 hazardous waste. using the criteria detined in 40 C.F R. Part 261. If the waste 1s hazardous.
it must be mansported according to 400 C F.R Part 263 to a reatment. storage and disposal
facility. Generators must comply with the land disposal restiction requirements found at 40
C.F.R. Part 268.




3210 Hazardous ¥ aste Determination

Undcer RCRA. a waste 1s hazardous 17 .t 15 either a listed hazardous waste or if .t 2xhudits ere of
the four charac:enstcs (izmtablity. carrosivity. reactivity and toxiciry) of a hazardous waste.
Upon reviewing the cnteria in 40 C.F.R. Part 261, it can be deterrruned that LBP demolition
debns is not a listed hazardous waste nor is it excluded from regulaaon.

LBP debris is subject to evaluadon against the RCRA hazardous waste characiensacs. including
the toxicity characterisdc. The generztor of the waste is responsible for makung this
der=-mination. A generator may make this determination based either on knowledge of the

mc. /1l used in the wasze or the results of the Toxicity Characteristc Leaching Procedure
(TCLP). Generators should retain records to support both hazardous and non-hazardous waste
determinatons they make. since the generator is liable for civil penaldes and other sancdons if
the waste is improperly classified.

3.2.1.2  Toxicity Characteristic Léaching Procedure

The Toxicity Characteristic Leaching Procedure is intended to simulate the condidons that
hazardous waste is exposed t0 in a landfill. The U.S. Eavironmental Protection Agency (EPA)
developed the regulatory levels for hazardous constituents using health-based concentradon
thresholds and dilution/attenuation factors specific to each chemical. A concentadon threshold
indicates how much of the chemical adversely affects human health. while the
diluton/attenuation factor indicates how easily the chemical coulc  *p or leach into
groundwater. The level set for lead was determined by multiplyir.,  health-based number by a
diludon/attenuation factor of 100.

TCLP is an analysis performed on an extract from a representative sample of the waste. [f the
extract from LBP debris contains lead contaminants at the concentration equal to or greater than
5.0 mg/L. the?_%'tz is hazardous for the toxicity characterisdc of lead. For a further discussion
of this testing pr;cedme refer to Section 6.0.

3.2.1.3  Land Disposal Restrictions

NOTE: The following discussion presents a brief summary of the select subset of the Land
Disposal Restrictions (LDRs) as they apply to hazardous debris exhibiting the taxicity
characterisdc for lead. The reader should refer to 40 C.F.R. Part 268 for a complete description
of all applicable LDR rcqunrémcnts.
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Balzzn -2 The 1984 Hazzrzous and Sclid Wasiz Amendments (HW S A . ;
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dimunish e woxictty of wastes or reduce the likelitcod that hazardous consatutents from wasies
will mugrz:e from the disposal site. These weatment standards and applicable regulations are

found at +) C.F.R. Part 268. Land Disposal Restrictions (LDR).

Land disgosal includes any placement of hazardous waste tn a landfill. surface tmpoundment.
waste pile. injecaon well. land weatment facility. salt dome formation. salt bed formatcen or
uncerground mine or cave. The reader should note. however, that regardless of whese the \ aste
is being seat (landfill. recycler. incinerator, etc.). generators must prepare the applicable LDR
notificacons and/or certificanons to accompany the waste.

Prohibitica of Land Disposal of Hazardous Debris: 40 C.F.R. Section 268.35(e)(1)-prohibuts the

land disposal of hazardous detris. effective May 8. 1993. On May 14, 1993, EPA amended the
prohibidon effective date to May 8, 1994. 58 Federal Register 28506 provides a complete
discussion on why the extension was granted and sezs out the legal requirements that a generator
must mest to benefit from this extension. These requirements include documenting good-faith
etforts to locate weaument capacity for this waste seam and. to the extent that treatment capacity
for this waste sweam is available during the extension period. it must be used.

Hazardous Debris Treatment Standards: The wreatment standards for hazardous debris were
published in the Federal Register (FR) on August 18, 1992 and codified at 40 C.F.R. Secton
268.45. (See 57 FR 37194-37282). Hazardous debris that is contaminated with a listed
hazardous waste or that exhibits a hazardous characteristic must be weated prior to land disposal.
using specific westment technologies that either exract. deswoy or immobilize the hazardous
contaminants infatithe debris. The rule defines both the terms debris and hazardous debns. (The
requirements for managing non-hazardous debris are discussed at Section 3.2.4). The
definitions are:
"Debris means solid matenal exceeding 60 mm (2.5 inch) partcle size that is
intended for disposal and thatis: 1) a manufactured object: or.2) plant or animal
mauter; or (3) natural geologic matenal. However. the following materials ars not
debris: 1) any materal for which a specific geatment standard 1s provided in Subpart
D. Part 268: 2) pracess residuals such as smelter slag and residues from the reatment
of waste. wastewater. sludges. or air errussion residues: and 3) intact concainers of

hazardous waste that are not ruptured and that retain at least 75% of ther onginal
volume A muxture of debris that has not been treated to the standards provided by 4




C FR. Secuon 268 <5 and other material > subject 13 reguiaticn 3> 2edas the
MIXTULE 1s compnisec primanly ot dedns. by volume. based on vise2iinspe_zion ' (&0)
C.F.R. Secaon 268 i),

‘Hazardous Debnis means debris that conta:ns a hazardous waste lisied 1n Subpart D

of Part 261. or that sxhibuts a characteristic of hazardous waste idenufied in Subpart C
of Part 261 " (40 C.F R. Secnon 268 2(h)).

Examples of solid conszruction and demolion (C/D) matenals that are debns. if intended for
discard and «f their pardcle size is 60 mm (2.5 in.) or greater. include. wood. sheetrack. glass,
concrete (excluding cementitous or pozzolanic stabilized hazardous waste). masonry and
reractory bricks, non-intact containers (e.g.. crushed industrial equipment). tanks. pipes. valves.
agpliances. or industrial equipment: scrap metal (as defined in 40 C.F.R. Secaon 261.1(c)(6)):
tee stumps and other plant matter: rock (e.g.. cobbles and boulders): and paper. plastc, and
rubber.

Although EPA is classifying mixtures that are predominanty debris as debris. this does not mean
that debris can be deliberately mixed with other waste in order to change the geamment )
classification. Such mixing is impermissible diludon under 40 C.F.R. Secdon 268.3. since it is a
substitute for adequate weatment. [n addidon, in such siruations where debris is used merely to
dilute the prohibited waste, the mixture would remain subject to the most saingent treatment
standard of any waste that is par of the mixture.

EPA has specified 17 Best Demonstated Available Technologies (BDAT) to weat hazardous
debris. with the choice of technalogy left up to the generator and/or reater managing the waste.
BDAT includes one or more of the following families of debris weatment technologies:
extraction, destruction. or immobilization. The treatment must be conducted according to
specified performance and/or design and operating standards. If the debris is geated to LDR
standards using an approved exwacton or destruction technology. the waste will not have to be
managed as a hazardous waste, as long as it no longer exhibits any hazardous characteristcs:
however, if dw_i%ns is merely immobilized. the contaminants remain with the debris, and the
immobilized $ must continue to be managed as a hazardous waste.

In summary. it is the responsibility of the generator of the LBP C/D debns to sample the waste to
determine whether it is hazardous. by submiring it for TCLP analysis. If the waste fails the
TCLP test. the debris must be managed 4> hazardous waste. Uf the waste is to be landfilled. it
must be treated to regulatory standards before landfilling. If an exzraction or desaquction
wreatment method is used. and subsequent TCLP testing shows the material is no longer
hazardous. then the material may be managed as non-hazardous waste. [f the material is still

)
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3.2.1.3 Househoid Hazardous Waste Exclusion

Currently, wastes generated during the construction, remodeling or demolinon of a household are
not subject to the household hazardous wasie exclusion. discussed below.

The reguladions at 40 C.F.R. Section 261.4ib)(1) state that wajte generated at a household is
excluded from regulation as a hazardous waste. The Agency has stated that household waste has
to be generated by individuals in their homes and the waste soeam must be composed primarily
of materials found in the waste generated by consumers in their homes. (49 FR 34978,
Novemcter 13, 1984). EPA does not distinguish between waste generated by a homeowaer and

waste generated at a household by a person other than the homeowner. (54 FR 12339, March
24, 1989). '

EPA has previously determined that lead-contaminated paint chips resultng from sﬁpping and
re-paindng of residential walls by a homeowner or contractor (as part of routine household
maintenance) would be part of the household waste stream and not subject to RCRA Subtitle C
regulatons. EPA Monthly Hotline Report. March 1990, Question 6,

EPA's current interprecation of the scope of the household waste exclusion states that any wastes
generated at a household from building construction, renovation. and demolition. with the
excepdon of those wastes generated from routine residential maintenance. are solid wastes
subject to the requiremnents established under RCRA. (49 FR 31978, November 13. 1984). EPA
Headquarters’ Office of Solid Waste is currently revisidng this issue. A1y change to the current
interpretation will Be publicized by EPA. .

3.2.1.4 Recycle Scrap Metal Exceptiun -

Hazardous wastes that are revycled are subject to the requirements for generators, ansporters,
and storage facilities of 40 C.F R. Section 261.6. However, scrap metal that is recyclable is not
_subject to hazardous waste regulation under the following parts of RCRA regulations: 40 C.F.R.
Parts 262. 263. 264, 265. 264. 26X, 270 and 124, and 3010. Tanks. equipment. ductwork. |-

beams. and other scrap metal demolition debns that is recyciable may be affected by this
excepgon.




3.2 CLEANAIRACT

[nhalaton of lead. either from cust or an 2russion from a facility. 1s an 2xposure =i concern to
human hezlth and the environment. Because of this concern. the amount of lead allowable in the
atmosphere 1s regulated. The regulatory basis for aur pollution abatement tn the United States is
the 1993 Clean Air Act (CAA, and its amendments. The CAA provides for two kinds of
national ambient air quality standards. Primary ambient awr quality standards are those requisite
to protect public health with an adequare margin of safety. Secondary ambient ar quality
standards specify a level of pellutant concentradons requisite to protect the public welfare from
any known or anticipated adverse effects associated with the presence of such air pollutants in
the air. Secondary standards are based on damage to crops. vegetaton. wildlife. visibulity,
climate. and on adverse effects to the economy. Thus an air quality standard is a level to which a
pollutant concentration should be reduced to avoid undesirable effects.

The Clean Air Act requires each state to adopt a plan that provides for the implementadon.
maintenance, and enforcement of the nadonal air quality standards. Emission reductions will
abate air pollution, therefore the states’ plans must contain legally enforceable emission
limitadions. as well as schedules and timetables for compliance with such limitadons. The
conmol strategy must consist of a combination of measures designed to achieve the toual
reduction in emissions necessary for the attainment of the air quality standards.

Currently. the CAA's primary and secondary standards require that not more than an average of
1.5 pg/m? of lead may exist in the atmosphere averaged over a 90-day period. Furthermore. lead
emissions may also be a component of respirable particulate matter in the atmosphere.
Currendy, not more than 450 ug/m’ of pan:.iculate matter less than 10 pm (dust small enough to
be inhaled into the deepest portion of the lungs) may be in the atmosphere, averaged over an
eight-hour workday. Based on these criteria, dust emissions on demolition projects and stack
emissions frofhurning facilides are regulated for lead. and therefore are LBP issues.

323 OSHA

Regulations designed to protect and promote maximum employee and environmental health and
safety protection for conszuction projects involQing potential exposures to lead are still in
regulatory evolution. A few states. such as Maryland and Massachusetts. have enacted
legistadon which effecuvely murors the general industy lead standard issued by the
_Occupanonal Safety and Health Adminiszauon (OSHA. 29 C.F.R. Section 1910.1025). for
application in construction projects. such s demolition. sucture renovadon, and LBP




atatement The Lead-Based Paint Hazard Reduction Act. adopted in 1592. direczzz OSHA 1o
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exposures 2using CONSTUCUCH ACT v iLles.

An intenm Tnai rule pudbhisnzd on May 4. 1993 with an effecuve date of June 3. 1593 amend.
the OSHA s:ancards concerning employes protection requirements for CONSTUCtion workers
exposed to lead (29 C.F R. Section 1926.62). All conszuction work excluded from coverage in
the general indusy standard for lead by 29 C.F.R. Section 1910.1025(a)(2) is covered by this
standard. Consaruction work 1s defined as work for conswuction. alteration and/or repair,
including painting and decoranng. [tincludes but is not limited to the following:

I Demolition or salvage of scuctures where lead or materials containing lead are
present.

2 Removal or encapsulation of materials containing lead.

3 New constuction. alteration. repair. or renovation of structures. substrates. or
portions thereof. that contain lead. or materials containing lead.

4 Instllation of products conuining lead.

5 Lead contamination/emergency cleanup.

6 Transportaton. disposal. storage, or containment of lead or materials containing lead
on the site or location at which construction activities are performed.

7 Maintenance operations associated with conszuction actvites.

In light of this interim final rule. demolition contractors must place greater emphasis on
programs designed to minimize and prevent occupational exposure to lead. Training programs.
medical surveillance. respirator protection, equipment and personnel decontaminaton, and
exposure monitoring must be addressed during the performance of any work involving the
disruption of surfxa which may result in the generation of airborne lead concentradons. The

new regulations: villrequue serious behavior modifications for contractors and contractor
employees alike.

Prior to the promulgation of thi~ interim final rule. agencies and organizations have required
limited degrees of worker prot¢cnon during ubatement. The HUD Abatement Guidelines speify
worker safety requirements for HL D sues. - Other agencies. such as Rocky Mountain Arsenal and
the U.S. Army Environmental Hygiene Agency. require that site-specific health and safety plans
be developed for thewr facilines The Denver Housing Authority requires the use of protectve




surs and respuators during cutang cperations  These guiceunes wiil like!s b sazes 24 by the
new OSHA regulanon.

3.2.4 RCRASUBTITLED

Subude D of RCRA establishes a framework for federal. state. and local gosernment cooperation
in congolling the management of non-hazardous solid wasie. The federal role in this
arrangement 1s to establish the overall regulatory direction by providing munimum natonwide
standards for protecting human health and the environment. and to provide technical assisance to
suates for planning and developing their own environmentally sound waste management
practces. The actual planning and direct implementation of solid waste programs under Subutle
D. however, remain largely state and local functions.

Under the authority of Sections 1008(a)(3) and 4004(a) of Subdtle D of RCRA. EPA first
promulgated the Criteria for Classificadon of Solid Waste Disposal Facilides and Practices.
reguladons found in 40 C.F.R. Part 257, on September 13. 1979. These criteria establish
minimum nadonal performance standards necessary to ensure that "no reasonable probability of
adverse effects on health or the environment” will result from solid waste disposal facilides or
practices. Section 1008 directs EPA to publish guidelines for solid waste management, including
criteria that define solid waste management practces that constitute open dumping and are
prohibited under Subtitle D. Section 4004 further requires EPA to promulg.atc regulations
containing criteria for determining which facilites are open dumps, or those that fail to sadsfy
any of the Criteria. ’

On October 9. 1991. EPA promulgated revisions to 40 C.F.R Part 257, and added Part 258.
These revisions were passed in response to HSWA. Part 258 sets forth revised minimum federal
criteria for municipal solid waste (MSW) landfills. including location restricdons, facility design
and operating griteria, groundwater monitoring requirements. corrective action requirements.
financial assuzice requirements. and closure and post-closure care requirements.

amendments to Part 257 were made to make it consistent with the new Part 258. N

monofills are not specifically defined under RCRA: however. C/D wastes co-dispos:.
household waste will be regulated under Part 258.

The effective date of Part 258 15 October 9. 1993. MSW landfills that receive wastes on or after
that date must comply with all requirements (with the exception of the Financial Assurance
requirements effective Apnl 9. 1994) or they will be considered open dumps which are

" prohibited. Existing MSW landfills that do not meet specific requirements (e.g . pettaining to
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Below is a summary of informauan regarding individual states’ waste management practices for
C/D debris. Defininons of solid waste and C.D waste vary widely from state to state. as do the
requirements for permuttng a C/D waste procsssing facility. This information is curreat as of
May. 1995 and readers should contact state agencies due to the dynamic state of this issye.

3.3.1 NEWMOA STATES

The Northeast Waste Management Officials’ Association (NEWMOA) is a non-profit interstate
associaton whose membership is composed of the hazardous and solid waste program directors
for state environmental agencies in Connecticut. Maine. Massachusetts, New Hampshire. New
Jersey, New York (hazardous waste only). Ricde Island. and Vermont. NEWMOA was
established by Governors in the New England states to serve as an official interstate regional
organization. An overview of NEWMOA state C/D generation rates. definitions of C/D waste.
requirements for wood reuse. and C/D landfill requirements is included in Table 3-1. This wable
was taken from a recent study des eloped for NEWMOA. The report is entitled Conszuction and
Demolition Waste Disposal: Management Problems and Alternative Solutions. and was
finalized in December. 1992.

3.3.1.1  Connecticut

“Bulky™ waste is defined as “landclearing debris and wastes resulting directy from demolition
actvities other than clean fill.” Bulky wastes are classified as spevial wastes which require
special handling compared to other non-hazardous solid wastes. “Clean fill"” is defined as
“natural soil, roct_bnck. ceramics. concrete. and asphalt paving fragments which are virwally
inert and pose neither a pollution threat to grqund or surface waters nor a fire hazard.” Areas
_which are solely for the disposal of clean fill are exempt from the provisions of the rcgulatioﬁ\
governing solid waste favilities. (CT Regulauons Chapter +36d. Section 22a-209)

Transporters of bulky wastes are not required 10 have a special permic Disposal at bulky waste
landfills is limited to bulky wuste because the cover frequency and groundwater separation
distance are less than for MSW landtills (CT Regulanons Chapter $46d. Secton 222-209)
However. bulky wastes may be commungled with municipal solid wastes at MSW facilities.
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NEWMOA STATES C/D DEBRIS MANAGEMENT SUMMARY
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permatted wood buminz facuicss. zzated wood (e 2. cainted »izined glues - 2emez, and
demolinon wood are excluded (CT Regulanons Chapter +46d. Se.tion 222-2' ¥

3.3.1.2 Maine

Maine defines C/D debns as dedris resulung from ““conszuction. remodeling. repawr and
demolition of sTuctures.” and includes but is not limited to “building materials. asphalt. wall
board, pipes. metal conduits. marzesses. household furniture. fish nets. rope. hose. wure and

" cable. fencing, carpeting. and underlay.” C/D debris does not include asbestos or ather special
wastes. Transporters of C/D waste are requured to have a special license. (ME Reguladon 06-
096 Chapter 400)

Other wastes from demolition activities may be classified as “inert fill"” which is defined as “'soil
material, rocks. bricks. and cured concrete which are not mixed with other solid or liquid waste
and which are not derived from an ore mining activity.” (ME Regulation 06-096 Chapter 400)

Maine regulations are idendcal for C/D debns and inert fill. [f the landfill is smaller than six
acres. neither liners nor leachate collection systems are required. For landfills greater than six
actes, the regulations for MSW landfills apply. The regulations also allow the disposal of C/D
debris on the same parcel of land where the waste was generated when the solid waste boundary
encloses an area of less than one acre. (ME Regulatons 06-096 Chapter 404)

3.3.1.3 - Massachusetts

Massachusens defines C/D debris as “building materials and rubble resulting from consgucton,
remodeling, repair. or demolition of buildings. pavements. roads or other stuctures.” C/D debris
includes conatte. bricks, lumber. masonry. road paving materials. rebar. and plaster.” C/D
landfills mussnmply with the same reguladons as MSW landfills. The state also requires that
C/D debris berecycled if possible. The state licenses local government to ensure that proper
dxsposal requirements are met. Transporters of C/D waste are not required to have a special
license. (MGL 310 CMR 16)

C/D debris regulations in Massachusetts. New Jersey. and Maryland are among the most strict
regulations in the counTy Massachusets s considering closing 1ts MSW landfills to C/D
wastes. (Taylor, 1992)



3.21.4  New Hampshire

New Hampshure defines CD debns as “non-puzescidle wasie building materials ind ruee »
whicn 1s solid waste resuinng from the consrucaon. remodaling, repaur. or A2 mchition of
sguctures and rczds.” C/D debnis includes butis not limuted to “*bncks. concrete. and other
masonry matenals. wood, wall covenngs. plaster. dry wall, plumbing. fixtures. non-asbestos
insuladon or rociing shingles. asphaltic pavement. glass. plastics that are not sealed in a manner
that conceals other wastes, electrical wiring. and components conwining no hazardous liquid and
metals that are incidental to any of the above.” (NH RSA 149-M) Each town is requirad to
provide a site for C/D waste. Burning of C/D waste other than wood and farr  :mass s
prohibited.

3.3.1.5 New Jersey

New Jersey defires demolition waste as “waste generated from razed buildings, factories and
building swructures, including streets. roads. and fences.” (NJ Administrative Code Tide 7
Chapter 26) Demolitdon wastes and construction wastes are both classified as bulky wastes.
Operating permits are issued for ranspor- ‘on and disposal of C/D waste.

The New Jersey Recycling Act, passed in 1987, designates recovery targets for each municipality
and each county to achieve the maximum feasible recovery of recyclable materials from the
municipal solid waste stream. Each municipalicy has a target of 50 percent recycling by
December 31, 1995. Each county has a arget of 60 percent recycling by December 31, 1995.
(NJSA 13:1E-99. 13.) C/D waste can be recycled and is included in county solid waste recycling
plans. A number of processing facilides operate in New Jersey receiving source-separated non-
chemically weated or painted wood waste, concrete, asphalt. brick, cinder block, asphalt-based
rooﬁn;g scrap, and stone. (Lambert, 1992b)

3316 Rhodelsland

Rhode Island dcf%&demolidon waste as “solid waste generated from the razing of buildings
and other built squctures.” (RIGL. Section 23, Chapter 18.9) All Rhode Island landfills are
currently unlined. Therefore new draft regulations require double liners and leachate collecdon
systems for MSW. C/D debris is allowed to be commingled with MSW. _

3.3.1.7 Vermont

Vermont defines C/D debris as “non-recyclable waste from building material, road rubble and
bulky vegetation.” which wncludes “wood. plaster. sheetrock. rolled asphalt roofing. toofing




shingies. insulaaon, floorng. brick. masons. and morar. glass. soul and stone. and mea! (VT
Sei:d Waste Management Plan)

3.3.2 OTHERSTATES

Other states outside of the NEWMOA consortium were also contacted for informanon. These
states were selected based on previous involvemnent in LBP abatement issues. Comprehensive
informadon on state waste management was not gathered: therefore, the following mformauon is
presented for general consideradons.

3.32.1 Kentucky

Kentucky requires LBP debris testing only if there is reason to believe the waste is hazardous (as
in the case of abatement wastes), If the TCLP results are above 5.0 mg/L for lead, the waste is
hazardous. If the results are below 5.0 mg/L. but lead is stll present, the waste is non-
hazardous. but landfill operators may call it a special waste and charge more for its disposal.
(Adams, 1992)

3322 Maryland

Maryland has strict requirements regarding L BP based on volume; however, most abatements are
residendal and the volume of disposed debris does not fall under state reguladons. (Wojtowycz,
1992) State regulations address limited demolition only, (e.g., replacing a window) and require
testing of debris from nonresidendal or muld-unit buildings (e.g., apartment buildings) for
disposal as small quantity generators. Debris from single-family units is not required to be tested
and is disposed in a municipal solid waste landfill. State regulations do not address full-scale
demolidon (e.g8., wrecking ball or bulldozer). (Guyaux, 1992)

Regulations deﬁnc lead-containing substances as paint, plaster, or other surface coating material
containing mottiﬁan 0.5 percent lead by wexght calculated as lead material in the dried solid, or
more than 0.7 mg/cm? by X-ray fluorescence (XRF). Waste disposal must comply with .
applicable hazardous waste regulations. (Maryland, 1988)

3323 New York

In New York, waste disposal is conducted in accordance with applicable solid or hazardous
waste regulations depending on waste identificaton. Some state regulators are concerned that

. the large number of HUD and state agency abatement and demolition initiatives in the next five
years will generate huge volumes of debris that will exceed available capacites of hazardous .
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(Nadler. 1993)

3.32.4 Ohio

Ohio is in the process of deve: oping C/D debns regulauons. with new regulanons currently on
hold. C/D debris is currends exempt from solid waste rezulations and is only regulated through
the state’s air pollution program. Some local health depar-ments are more smct than others about
reguladng LBP. (Odgen, 1992 and O'Connell. 1993)

3.3.2.5 Pennsylvania

Pennsylvania defines C/D wastes as “solid waste resulting om the consuction or demolidon of
buildings and other structures. including. but not limited to0. wood, plaster, metals, asphalac
substances, bricks, block and unsegregated concrete.” The term does not include

“uncontaminated soil, rock, sione. gravel, unused brick and block. and concrete” if they are
separate from other waste and are used as clean fill. (PA Code Title 25, Chapz2r 271)

C/D wastes from residential. municipal, commercial, or insttutional suctures are regulated as
municipal wastes. C/D wastes from industial, mining. or agricultural sructures are regulated as
residual wastes that are handled as municipal wastes. If C/D waste is disposed in a MSW landfill
or combusted in a MSW incinerator, no prior testing of the waste is required. Zisposal of C/D
wastes in unlined C/D landfills is infrequent and waste characterization is required. (Roof, 1993)

Reusc of C/D wastes is subject to the municipal solid waste approval process. which requires
cha.ractcnzauon The state has recently made a determination that reuse of waste wood
conmmng LBP as mulch is not perminted. (Roof, 1993)

33.26 Sontl Carolina

ﬂ‘(f

The South lema Solid Waste Management Act of 1991 required the establishment of separate
regulations for MSW, C/D. and industrial wastes. Regulations governing C/D landfills were
promulgated on July 23, 1993 and define any waste in contact with LBP as unacceptable for
disposal at C/D landfills. Liners are not required at new C/D landfills, hence the definition of
certain wastes as unacceptable

Large quantities (e.g.. dump tuck loads) of wastes in contact with LBP are considered to be
special wastes, and each MSW landfill must have an approved Special Waste Authorizadon and




Implementaaon Plan (SWAIP. 1f spec:x wastes will be acceptad at that facilit,.  (Kenney. 1993)
The provisions of the SWAIP nypically incluce both hazard characternzznon by tne ganerator and
percdic verificadon by the MSW lanc?il operator (Kenney. 1993) Small quancaes of LBP
debnis (e g.. single pickup truck loads) generated by renovanon or demoliton of small squctures
(e.g.. barn or tool shed) may be considersd to be household waste and are not subject to generator
characterizadon requirements. (Kenney, 1993)

The commercial burning of weated wood is allowed only at facilides permitted to dispose of
hazardous waste, including cement kilns permitted under the Boiler and Industial Furnace rule.
(Kenney 1993) Homeowners may burn natural scrap wood, such as tree stumps, on the property
where it was felled. However, wood products “made by man" can not be burned by private
cidzens. (Ohlandt, 1993)

33.2.7 Washington

Searle is developing a constucton waste recycling guide that discusses types of waste
generated, available waste management facilites, and capacity limitadons. [n the Searde area,
none of the recycling facilides will accept wood containing LBP; it all goes to landfills. (Grave
de Peralta, 1993)

34 COMMERCIAL FACILITY REQUIREMENTS

[n additon to federal, state and local LBP debris requirémcnc. commercial waste management
facilides (e.g.. landfills, treatment and recycling facilides, transporters) may require their
customners to comply with addidonal condidons. Commercial facilides need sufficient waste
analysis data to support technical waste management decisions and to avoid potental liability
issues. (Knapp, 1993) Hence, these facilides may prescribe additional sampling and analysis
requirements for LBP debris.




4.0 GENERATION OF C.D DEBRIS

4.1 SOLRCES

Conszuczen and demolinon (C/D) debris containing lead-based paint (LBP) is ganerared by
federal. state and local agencies, and by the private sector. Reliable data are not available to
predict the quandty of LBP debris generated, to detemmine the portion of this debris that js
amenable to recycling or burning, nor to determine the economic viability of demolidon projects.
Thcufollovu'ing limited information is available.

4.1.1 PRIVATE SOURCES

LBP is found in private residences located mostly in citdes known as the "Lead Belt." which are
older homes constructed in the early 1900, mosdy located in the northeast and midwest U.S.
(Lambert. 1992) In the New England area, LBP was frequendy used in the construction of
udlides and interior/exterior finish of houses. Debris components include lead pipes, painted
woodwork, furniture, utilities. and painted exteriors including siding, shingles, doors, and sashes.
(Higgins, 1993) LBP is also found in newer structures, because paint containing high levels of
lead was in widespread use through the mid-1970s. Large scructures such as hotels are major
sources of debris containing LBP.

Other private sources of debris containing LBP include indusmial facilides such as factories,
warchouses, mills, refineries, and other complexes undergoing renovation or demolidon. These
facilides will typically have higher percentages of non-permeable components such as tanks,
drums, and structural steel that may be coated with LBP for rust-proofing. The high salvage
values for these components make them strong recycling candidates.

4.12 STATE/LOCAL SOURCES

State and municipal facilities include propertes such as civic buildings, hospitals, schools, and
police and fire departments. Many of these facilities, together with public housing projects, are
older, and are potential sources of LBP. State and local governments are under increasing
financial pressure, and therefore have been selling properdes as a means of generating additonal
revenues, the sale of which may include the demolition of unwanted buildings. Agir -ainted,
nonpermeable structures that will require demolition are also common, such as bic  warer
tanks and fuel tanks.




4.1.3 FEDERAL SOURCES

Federal f2cilides include civic propernes, U.S. Depament of Defense (DOD) progerties and
U.S. Dezzrument of Energy (DOE) properues. DOD properues are the major sourcs of C/D
debns. ganerated as a result of the Base Realignment and Closure (BRAC) which is reducing and
eliminazng exisung military bases. As these bases are reduced, buildings are being demolished
requiring disposal of the waste debris.

Sources of LBP at DOD facilides include painted military equipment, machinery, army barracks,
and housing units. It has also been reported that excess ship paint, with high lead concengadons,
not used on ships had been instead used on military hardware. The DOD also used exwra
barttleship paint on government furniture through 1974 (Burkle, 1992). Other sources of LBP in
military buildings can be found in glazed glass and window areas. The DOD estimates that
billions of square feet of World War I barracks contain LBP.

DOE acdvites are another major federal source of demolition debris that may contain LBP. The
decontamination and decommissioning of DOE facilites will generate large quandties of debris.
Unlike residences and office buildings, manufacturing facilities contain debris types such as
tanks and steel work. These less-permeable debris components are strong candidates for
recycling due to their hfgh salvage value.

4.2 N N

The quanddes of C/D waste reported in various locatons actoss the nation vary widely, ranging
from 0.12 to 3.52 pounds per capita per day (pcd). A 1988 U.S. Environmental Protection
Agency (EPA) Report to Congress on solid waste disposal estimated approximately 31.5 million
tons per year of C/D waste based on an average generation rate of 0.72 pcd. (EPA. 1988)
However, more pecent studies have suggested that this value is underestimated and that it is not
possible to reli'm estimate C/D generadon rates due to the large number of variables associated
with C/D waste generation. In fact, in the 1990 and 1992 updates of the EPA report
Characterization of Municipal Salid Waste in the United States, C/D generation rates were not
included by Franklin Associates because there are no dependable figures or disposal practices at
the nadonal level. (Lambert, 1992) Some of the factors that contribute to variability include the
following:

» population and employment in the area

+ the ovenll level of economic activity




«  the extent of road- or bndge-related construcnion. renovanon, and demolizon

« extraordinary projects such as urban renewal, humcanes. storm damage. fires or
disasters

+ records of acwal C/D disposal at landfills and other disposal sites

+ past and furre wends in C/D actvity. (C.T. Donovan, 1950b)

This significant rate of generaton, coupled with the declining availability of landfill capaciy,
creates a growing disposal problem that can only be solved through recycling. reuse, and burning
opdons.

ltis esumated that C/D debris comprises 14 to 25 percent of the total waste stream in any given
state, depending on the majority of the development density, urban or rural in makeup. (Fowler,
1991) The C/D wastes include discarded building materials and rubble from the conszuction
renovation, repair and demolidon of buildings, bridges, roadways, retaining walls, and other
szuctures. (Lambert, 1992) Lead may be found in C/D waste sites receiving debris in areas
(northeast, midwest) where the use of LBP was common untl 1974.

A study on the composition of C/D waste in Vermont revealed that woed comprises 25.6 percent
and metal comprises 5.1 percent of total C/D waste in the state. In Rhode Island, wood in C/D
waste comprises 13.3 percent of total landfill waste. Table 4-1 presents the findings of the study.
(Fehrs, 1993)

TABLE 4-1
WASTE COMPOSITION (PERCENTAGE) IN C/D DEBRIS

Waste Type Yermont Rhode I<land
Metal 5.1 5
Wood 25.6 133
Asphalt NR 47.1
Concrete 142 16
Ash 92 - NR
Miscellaneous 459 186

Source: (Fehrs. 1993)

A waste compositon study commissioned by the Toronto Works Department in 1991 evaluated
the composition of demolition wastes and combined C/D wastes delivered to the local landfills.
Recycling rates were not considered, and the data did not account for any material removed at
the demolidon site for recycling or reuse. The composidon analysis is presented in Table 4-2.




TABLE &2
C/D WASTE COMPOSITION (PERCENTAGE) INMETRO TORONT(Q

Waste Tvpe Demolition Onlv Combined CD
Wood 51.8 348
Rubble, Aggregate,

Ceramics 24.7 24.1
Building Materials 79 16.6
Ferrous Metals 4.7 73
Paper, Paperboard 0.7 . 78
Glass 0.0 28
Plastic 0.7 25
Fines 8.7 19
Miscellaneous 0.8 22

Source: Metropolitan Toronto Waste Composition Saudy, 1991
(excerpted in Gershman, 1992) .

(Note: All figures are based on percencage weight.

A major future source of demolition debris containing LBP will be deficient steel bridges
requiring replacement. Based on the National Bridge Inventory, 185,928 of the 208,505 steel
bridges carrying public roads are covered with LBP, Approximately 103,191 of the 208,505

bridges are classified as deficient and eligible to receive federal replacement funds. (Carison,
1993)

R



5.0 SAMPLE COLLECTION

Samgphing heterogeneous solid waste is an important step wn evaluatng dispose apuons for
construcuon and demoliaon (C/D) debris. There are a variety of approaches cuTently in use for
collecung representanve samples so that appropriate management decisions c2n be made. [n
this secdon of the report. current approaches for sampling permeable componeats of buildings
and demolinon debris are summarized. Using these techniques. and incorporatng knowledge of
U.S. Environmental Protection Agency (EPA) sampling protocols for other types of media. this
informadon is synthesized and expanded to evaluate the sampling opdons for permeable debris

- that will best produce quality representative data.

Secdon 5.1 presents the current approaches being used. Section 5.2 presents six hypothedcal
sampling approaches and compares the relative cost and confidence level of each hypothetical
approach. The informaton presented in Secdon 5.1 and 5.2, current and hypothetcal sampling.
approaches, respecdvely, was used to develop recommended sample collection protocols, which
are presented in Section 5.3.

For the purposes of making hazardous or non-hazardous determinations regarding buildings and
demolidon debris, these sampling options assume no other hazardous materials are present(e.g.,
asbestos, pelychlorinated biphenyls) and that lead-based paint (LBP) is the only "hazard of
concern.” Itis also assumed that metal componénts of the structure (e.g., [-beams, piping,
ductwork, siding, flashing. metal window frames) and any other non-permeable components will
be segregated and recycled or reused for their salvage value. Therefore, this secton will not
address sampling these non-permeable components.

It is important to understand that, when developing sampling optons for buildings and
demolition debris, structures can vary widely, ranging from small and simple stuctures such as
family dwellings to-:medium-sized structures such as office buildings, to large and more complex
structures such as industrial facilities. Therefore, sampling protocols should be zble to
accommodate a wide variety of structures.

Data quality objectives (DQOs) are an imponant aspect of any sampling protocol and must be
carefully reviewed prior to planning and exect.~ng a sampling ¢vent. When wying to determine
sampling options, some of the following ques: s must be answered to clarify the DQOs:

I What sample collecaon method sh. .d be employed to adequately characterize a

building (containing components with LBP coatings) as a hazardous or non-
hazardous waste?

14



2 Does wat samp:2 collecaon method result in dat reprasentadve of the materials to be
disposed or rec:.cied after dismanting or demolinon, wtuch may include unpainted
components as well as pawnted companents?

3 Is that sample coilecuon method cost-effectve?

4 How will the sample be (physically) collected?

5 At what frequency (how many) should samples be collected?
6 Will the samples be composite or grab samples?

7 Will the lacadon of the samples be selected randomly, by best professional
judgement, or on a grid pattern?

8 What ope of quality control samples should be collected and at what frequency?

The current analytical method being used to make hazardous or non-hazardous determinadons
for demolition debris is the toxicity characteristc leaching procedure (TCLP), which is discusscgl
in Section 6.1. The TCLP method has a regulatory threshold of 5.0 mg/L for lead. Ithas been
questioned by some whether or not the TCLP method is representative of actual landfill
conditions for solid waste or demolition debris. (Rupp, 1992) Despite this quesdon, the TCLP
method is the prescribed analytical method at this time. For the purposes of this section, the
reader should assume that TCLP will be the analytical method used and that the sample will be
prepared according to the preparation technique required by the method or the laboratory.

5.1 CURRENT APPROACHES TO SAMPLING C/D DEBRIS

This section summarizes the available sampling techniques based on a comprehensive
information gathering effort for this topic. Seven approaches to sampling LBP debris were
identified as being in use or under development. Table 5-1 briefly compares and summarizes key
factors associated with each method. A detailed discussion of each method follows.

511 US. ARMY ENVIRONMENTAL HYGIENE AGENCY

The U.S. Amy Exmmnmemal Hygiene Agency (AEHA) developed a sampling protocol for
building demolidon debris and buildings painted with LBP in October of 1992. (AEHA, 1992)
Problems associated with the disposal of construction debris, particularly debris "contaminated™
with LBP, and the lack of specific regulatory guidance prompted the AEHA to develop their own
samnpling protocol. Development of this protocol was funded by the United States Army
Environmental Center (USAEC) and AEHA is seeking "approval” of the protocol by EPA.
(Hauschild, 1992) EPA's Office of Solid Waste and Emergency Response (OSWER) has

1.2
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TABLES - 1

COMPARISON OF KNOWN SAMPLING APPROACHES

Approach
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reviewed and comumented on AEHA'S samchne prozccol Whie -c: -.‘-.’.c.:l;. Jpp':-. y

AEHA's sampling protocol 1s bazed on charactenzing a large numter of culdings sech as these
atan Army tase. AEHA looks at 3 "populanon” of similar buildings and staasacally determ..cs
the number of buildings to be sarmipled from that populadon. The denved aumber of buildings
are then randomly selected for sampling. The objective is to obtain from each seleczed building

one composite sample which should consist of the appropriate propornons of all matesals, both
painted and unpainted. represented within the scructure.

Non-permeable building comporents such as glass, screen, aluminum siding. metal duct work.
and udlity equipment are not sampled. These components are segregated and disposed
separately or recycled. In general. the mast commonly sampled components are those permeable

matrices such as wood, brick, cement and plaster/wallboard that are likely to have LBPcoated
surfaces.

Each homogeneous buxldmg component within the szucture, both painted and unpainted, is then
identified. The number of subsamplcs taken from each homogeneous building material is
determined by the propordonal surface area of the material based on estimated square footage.
The total estimated areas of each homogeneous building material are then compared to one
another in order to establish ratios. The ratios will determine the number of subsamples (volume
of subsample material) to obtain from each individual area: Generally, 20 to 30 subsamples ar=
necessary to make up one 110.0-gram sampl:: (volume required for TCLP analysis).

" Each subsample is collected using a one-inch drill bit by coring through the entire substrate
(where feasible) and collecting the sampled material into a disposable conuiner. After
compositing. based on ratios defined by estimated surface area, sample material is oansferred o
a clean plastic bdg, labelled and shipped to a certified analytical laboratory for TCLP analysis.

Analytical resulf§ are statistically analyzed to assess'the variability among the structures and the
overall normality of the lead distribution. If the analytical results do not indicate a normal
distribution, AEHA transforms the data according to EPA guidance SW-846, November 1986,
Test Methods for Evaluating Solid Waste (Volume [), 3rd Edition. After normality has been
achieved through an appropriate Tansformaton. the 80 percent confidence interval is calculated
and compared to the regulatory threshold of 5.0 mg/L for lead, similarly wansformed. as
appropriate. Note that dunng their review of the AEHA protocol. OSWER indicated that data
' transformadons are not recomymended (EPA. 1993a) The AEH.—\' agress that data ransformacca




mav not “e an erarely valid approach. howsever. the AEHA has also noted thatevan Lsing a
szught & percent confidence :nterval of the taw da:a 1s not stansucally valid due ts :ne non-
ncrmal data dismibunon. While neither approach mat be ennrely appropniate. the AEHA
considers the use of ransformations as acceptable if data normality can be achieved. Hauschild
1993b) AEHA's intenm final report presents data acquured using this protocol. The conclusions
and recommendanons from this intenim fina! report are excerpted in Section 11.3.1

5.1.2 DENVER HOUSING AUTHORITY - DENVER, COLORADO

The Denver Housing Authority (DHA) determined the need to develop a procedure for sampling
bulk materials removed from structures during LBP abatement procedures. Though the
pracedures developed were specifically designed for use in abatement projects, the
methodologies may be applicable for demolidon projects. As conveyed in a letter from DHA to
the U.S. Department of Housing and Urban Development (HUD) Office of Public Housing, swate
hazardous waste regulations specifically state that "all material abated will be tested for toxicity
by TCLP. All marerial reported to leach lead at [5.0 mg/L] or above is hazardous and will be
treated and disposed of as such.” (Ward, 1991b)

The DHA in conjunction with EPA Region VIII and the Colorado State Department of Health,
Hazardous Waste Management, developed a procedure for TCLP testing of abatement wastes
that in effect uses a load averaging method for sample collection. Note that this method applies
to debris after abatement has occurred, in contrast to the AEHA approach, which samples whole
szuctures prior to demolition.

The DHA method requires one TCLP test per load of waste (load equal to not more than 6,000
kilograms). EPA Region VIII recommended that DHA follow the sampling protocol sirnilar to
that used in mining waste, which requires the calculation of given proportions of the items
contained in the load and reduction of the particle size so the material can be accurately
measured and dfssolved during the analytical process.

DHA's method requires that a curting area be set up to saw bulk materials into pieces. DHA
requires specific safety procedures for worker protection which vary depending on whether the
cuttng area is set up inside a building or outside. Bulk materials are segregated, and like items
are placed together. The volume or weight of each group of items to be sampled is recorded.
The items are cut into lengths using a circular saw. Savdust from the cutting operation for each
pile is collected and saved in sample containers (approximately 100 grams of each representatve
material is collected). ' ’
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After calculaang the percentage of eacn .f the represented ~zatenals by weight or volume in :he
waste oiies. the sawdust is measured using a graduated cylinéer or glass beaker to correlate with
recorded volumes or weights to get a properly proporuoned sample. The measured sawdust from_
each matenal 1s placed in a sample container and submitted to a laboratory for TCLP analysis.

Other EPA reviewers have evaluated this approach. A representative from EPA Region [
Environmental Services Division (ESD) agreed that this approach was "ratonal.” (Spitder.
1992) A represenuative from EPA’'s Environmental Monitoring Systems Laboratory - Office of
Research and Development (EMSL-ORD), Las Vegas, Nevada, agreed that in terms of obtaining
a "meaningful” sample, DHA's approach was "not bad.” (Vincent, 1992)

5.1.3 ROCKY MOUNTAIN ARSENAL - NO FUTURE USE STRUCTURES

Rocky Mountin Arsenal (RMA) - No Future Use Structures Sampling and Analysis Work Plan,
prepared in July. 1991 by Greystone Environmental Services, Inc. (Greystone Environmental
Services, 1991) presents opdons for sampling buildings based on history of use. Although this

report does not specifically address LBP as a potential contaminant, this ptécedurc is relevant for
structure sampling protocols.

A panel of 12 accomplished specialists was assembled to provide guidance and support for RMA's
effort. One assumption made by the panel was that the primary assessment criteria would include
use of the TCLP (modified or expanded list) for ultimate disposal/remediation decisions. The
panel devised a sampling protocol that assumed all process equipment and piping would be
removed from the building prior to demolition due to no future use status. The RMA protocol is

for porous materials only. Non-porous materials were not sampled as these materials tend not to
absorb chemicals.

Muld-aliquot sanples consisting of various structure matrices are collected on an evenly spaced
systematic grnapattern (based on volume and excluding interior space) to provide representative
composites of the matrices comprising that structure's interior. The approach involves
subdividing -structures into uniformly-sized aliquot grid sites of 10 cubic yards or less within a
volume of 500 cubic yards or less. The grids are distributed throughout the entire structure's
interior. Each 500-cubic-yard grid represents one composite sample. To collect a representadve
composite sample from the grid. each sampling grid is subdivided into 50 individual aliquot grid
sites representing, at most, 10 cubic yards. An aliquot is collected from the interior of each
aliquot site. Upon completion of sampling. aliquots are composited into a single sample
containing a maximum of 50 aliquots. For each structure larger than S0 cubic yards. more'than.




one composite sample is collected. For example. a structure which 15 660 cubic vards 1n size ig
represented by tWo composite samples. each representng approximarely 330 cubic vards For
suctures which are less than 500 cubic yards. grid sizes are altered so that a munimum of 2(
aliquots represent a composite sample (e.g.. | aliquot gnd site 1s less than 10 cubic yards).

Each sample maurix is physically collected using power drills with carbide-tipped dnll bis and
coring devices with diamond cores. The choice of tools is based on the depth and type of
material within an individual structure and professional judgement of the sampling persannel.
Collection of drill curtings is accomplished by the use of a hand-held vacuum cleaner oran
industrial-grade vacuum cleaner depending on the type of marrices being sampled and the
required sample depth. The vacuum cleaner fiber filter (hand-held vacuum) or the vacuum
Cleaner bag (large vacuum) is dedicated to each composite sample and each aliquot matrix being
collected to minimize the potendal for cross-contamination. Aluminum baking pans, or
equivalent, are uilized for the collection of drill cuttings from locations where a vacuum cleaner
is not effective.

Concrete corcs are crushed using a Jaw Crusher. Aliquots to be homogcmzed and composited
are collected from the Jaw Crusher receptacle and placed within a plastic bag for homogenizadon
and eventual compositing.

5.1.4 EPA REGION VII

A debris sampling method for permeable matrices was dew}eloped by EPA Region VII to determine
alternatives for demolition and disposal of structures slated for no future occupancy. (Keffer,
1990a) Ar'EPA Region VII staff member was also on the RMA panel of specialists and had
significant input to the sampling technique developed for RMA. This method is not specific for
LBP contamination.

As at RMA, mn@thquot composites are collected by a powered hand drill and a portable
vacuum. To ensure adequate sample volume, a range consisting of 20 aliquots (equal to no less
than 4 ounces) to 50 aliquots (equal to no more than 8 ounces) is collected. Aliquot sample
locadons are collected at a frequency of | per 10 cubic yards (as debris) or 1 per 200 square feet
(as built). Single composite samples are taken from structures with an areal extent of 2,500
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square teetor less. For larger soructures multiple samples must be collected. Tae opumal
prionty for dismiounon ¢ :hiquots is as follows:

Sample Matrix Percent Distribution
Roof 10%
Window sills (exsenor) 10%
Atuc or crawl space sgructure members 10%
Ground floor moldings at floor surface 10%
Floors 20%
HVAC ductwork 20%
Exterior walls 10%
[nterior walls 10%

Samples are collected by drilling through the entre building material with new 1/4-inch dnll bits.
A 3/8-inch carbide drill bit is used for concrete (with the objective of generating no more than a
single sample volume). Drill cuttings and associated dust are vacuumed with a portable hand-
held vacuum. At the completion of sample collection, the entire contents of the vacuum head.,
including the fiber porton of the vacuum filter, are packaged in a certfied clean 8-ounce wide .
mouth glass jar and sealed for ransport to the laboratory for analysis.

5.1.5 INDEPENDENT LABORATORY - LOUISVILLE, KENTUCKY

This laboratory samples whole-structure debris with LBP coatings and analyzes lead by the
TCLP method for disposal determination. (Schmidt, 1993) Due to the fact that there are no
current regulatory guidelines, they perform these jobs on a case-by-case basis using "good
common sense” to get representative samples of the various building components.

One method is to separate the components by type and cither analyze separately and adjust the
results based on proportion by weight, or collect a weighted composite sample. If possible, a
piece of debris is broken off to represent the entire thickness of a substrate, then it is crushed and
collected as a sample. If it is not feasible to sample the entire thickness of a substrate, some
known portion of the substrate is sampled and the resulting lead concentration is calculated over
the entire substrase thickness. When using this approach, assumptions are made about the
homogeneity of the lead distribution through the substrate, and about the depth to which the LBP
has penetrated.

5.1.6 DEMOLITION/LEAD ABATEMENT CONTRACTOR - PEABODY,
MASSACHUSETTS

This contractor uses a 3/8-inch.punch to generate a 3/8-inch-diameter by 3/8-inch-length core.
The sample is collected by punching through the entire substrate to obtain a sample
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represeniative Gi What :s ;o be disposed. (Higz:ns. 1993) This 3/8-inch size was selected
because 1t will fit througn a 3,8-inch screen recuirad by latoratories for TCLP method
preparanon. The conmac:or assumes that these plugs are rot further processed /ground) by the
laboratory and therefore the paint remains incact on the surtace, unlike dnlled cores or sawdust
from cross-cutiing methods.

This contractor has seea many TCLP (lead) threshold excesdences for abatement debris. [n
estimadon. 90 percent of exterior components fail including, but not limited to. exterior siding,
doors and window frames. (Higgins, 1992 and Higgins, 1993) The contractor believes that it is

the sampling technique and not necessarily the selected sample location that affects the outcome
of TCLP results for lead.

5.1.7 CONNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTION

The Connecticut Department of Environmental Protection (CT DEP) is developing an approach -
that will rely primarily on portable X-ray fluorescence (XRF) readings to support éampl.ing.
segregation, and disposal decisions during whole-structure demolition. The approach under
development currently includes the following steps:

1. Characterize painted surfaces using 2 portable deep penetrating XRF device and
select the average, or perhaps the highest, XRF value.
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Estimate the painted surface area.

3. Determine the product of the painted surface area (2) and the XRF concentration (1)
t0 yield the mass of lead in the structure (safety factors may be recommended to
provide conservative estimates of total lead mass due to potential error in surface area
determinadions and XRF readings).

4. Estimate the mass of the structure to be disposed using average densides and
estimated volumes of building components (e.g.. wood, concrete, brick, plaster).

5. Determine the estimated lead concentration in the structure using the estimated lead
masx@) divided by the estirated building mass (4).

6. Compare the estimated lead concentration in the structure (5) to a “recognized value”
(e.g.. SO mg/kg total lead which represents a dilution factor of 10 compared to the
TCLP method limit of 5§ mg/L).

7. If the estimated lead concentration is Highcr than the “recognized value,” then handle
the building as a hazardous waste or perform more sampling, and possibly
segregation, pnor to demolition.

8. If the estimated lead concentration is lower than the “recognized valye,” then handle
the building as a non-hazardous waste. (Binnell. 1993)
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Informanon may be obtained by contacung the Waste Engineening and Enforczment Division of
the CT DEP at (203) 566-4869

5.2 MPLIN NS ANALYS )
DEBRIS

When evaluating the potential opdons for sampling permeable components of buildings and
demolition debris containing LBP. the interests of the various parties that may be involved,
including homeowners, demolinon contractors. recyclers, landfill operators and federal, state,
" and local agencies. should be considered.

To protect human health and the environment, a conservative approach is used in making
determinations about the hazardous/non-hazardous status of demolition debris'and the regulatory
threshold which determines its fate. However, rigorous procedural requirements and
conservatve regulatory thresholds can actually increase exposure problems by providing
regulatory and economic impediments to demolition or abatement. Any procedure yielding
results that frequenty exceed the regulatory threshold will increase the amount of debris sent to
Subdde C facilities, decreasing the remaining capacity and increasing the cost of demolition.
High demolition and disposal costs may result in buildings containing LBP being left
undemolished. Instead of managing the LBP debris, the LBP coatings and surrounding
contaminated soils would be left available to thé public. (Spittler, 1992)

The bestcombination of environmental protection and cost-effectiveness is accomplished with
approaches that segregate debris components and confirm hazardous determinadons by TCLP
analysis. This strategy tends to maximize the volume of non-hazardous material available for
recycling and minimize the volume of hazardous waste. Screening tools such as X-ray
fluorescence and chemical lead screening devices should be considered to support the
segregation of caiponents prior to each TCLP sampling event. See Section 5.3.1.3 fora
discussion of these screening devices.

Sections 5.2.1 and 5.2.2 describe a matrix of hypothetical options for whole-structure sampling
approaches (prior to or post-demolition) as outlined in Table 5-2. These options assume that all
valuable and easily salvageable compoﬁcr{ts. and all non-permeable (metallic) components have
been removed from the structure prior to sampling, and that no-other potendal hazards, such as
asbestos. exist. The hypothetical options are very general, but they present a variety of
approaches to accomplish representanve sampling.




TABLE 5.2

HYPOTHETIC AL OPTIONS FOR SAMPLING PERMEABLE DEBRIS

HYPOTHETICAL OPTIONS FOR SAMPLING PERMEABLE DEBRIS AETER DEMOLITION

Dismantie Demolish Sezrezate (Visual) | Hazard Determination Handling
+ Dismante all permeable |« Pb-panted wood » Each homogeneous pue Hazardous
components separately |+ Clean wood (N samples) « Handling
.|+ Other » Transpont
+ Recorgs
« TSD
o Dismantle permeable +  Pb-painted permeable [+ Pb-piles (N samples) Non-Hazacdous
LBP-covered components debris + Heterogeneous pile « Handling
only: Demolish »  All other permeable (1 sample) » Land Disposal
remainder of permeable materials #Recycling
COMPONENTS \RO » Burning
segregation) i .
+  Demolish permeable « Allpermeable materials |+  Heterogeneous pile g
components in entire (no segregation (1 sample)
swucture (no segregation) possible) .

HYPOTHETICAL OPTIONS FOR SAMPLING PERMEABLE DEBRIS BEEORE DEMOLITION

Hazard Determination Handling
»  Each homogeneous N samples of permeable |«  Dismante Pb components Hazardaus
permeable component in components in exceedence + Handling
sructure:{whether oc not +  Demolish remainder (no » Transport
it containe LBP) segregation) « Records
. +TSD
e Pb-painted permeable +  Pb permeable +  Dismantle Pb components
components component samples in exceedence Non-Hazardous
»  Sybsamples foc all other : . Dcmohsp remainder (no « Handling
permeable components [+ Composite of all other segregauon) - Land Disposal
permeable components - Recycling
{1 samole)
*  Subsamples torall + Composue of all «  Demolish entire soucture
permeable components permeable components (no segregadon)|
{1 samole)




These hypotheuacal approaches all require e sampler to make decist - 1s regarding to
representaavely sample and create compos.te samples from one or more waste pile

SW-846 Test Methods for Evaluaang Solia Waste presents EPA's accepted approach 10 the
challenge of sampling and composiang samples from waste piies. Inherent in this approach 1s
some element of dilunon due to the fact that wastes pues can never be totally homogeneous and
that it is technically and economically infeasible to sample the entire waste pile. SW-846 accepts
and recommends the analysis of composite samples and if necessary, reanalysis of recomposite
samples to determine the variation of waste composition over ime and space.

Itis important to note that disposal requirements are often determined by local and state disposal
regulations. Additonally, recycling options are usually 'dc;crmined by local markets (availability
and profit margin). Sampling options and protocols should give results that are "meaningful” for
making the determinations necessary to manage demolition debris in‘compliancc with local

applicable or relevant and appropriate requirements (ARARs). A brief discussion of each
hypothetical opdon follows.

5.2.1 SAMPLING PERMEABLE DEBRIS AFTER DEMOLITION

The first three hypothetical options assume that the permeable components of the structure will
be sampled after demolition with the clear advantage that the analytical data presented would
represent the load that is to be managed.

5.2.1.1  Dismantle and Sample Each Building Component (Option 1)

This option assumes the owner/contractor will dismantle all building components separately.
Each material would be segregated and placed in separate piles (e.g., painted wood, painted
wallboard, clean wood). Each pile would be sampled and the sampled material prepared for
analysis. A cormresponding hazard determination would be made for each pile.

QOne pending quiestion is, will disposal facilities require analytical data for all solid wastes to
ensure that thefin non-hazardous? For instance, will a municipal solid waste landfill operator
require data for the unpainted (clean) wood? The answer may vary from state to state and could
affect the extent to which dismanting and sampling of unpainted building components would

" actually be necessary.
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5312 Dismantle and Sample Each Lead Component/Demolish Other Components and
Sample Composite Option 2!

This opaion assumes the owner contractor will dismantle all permeable building components
coated with LBP prior to demolishing the remainder of the structure. Each building material
coated with LBP would be segregated and placed in separate piles (e.g.. painted woed. painted
wallboard. painted wooden window frames. painted concrete). Each pile would be sampled and
a hazard determination made for every type of painted waste.

Debris from demolition of the remainder of the structure (all unpainted surfaces) would be
sampled (one composite per load made up of subsamples from each represented unpainted
surface) only if the disposal, recycling, or buming facility requires data for all solid waste,
including the waste determined to be non-hazardous by generator knowledge.

52.1.3  Demolish All Components and Sample Composite (Option 3)

This option assumes the owner/contractor will demolish the entiresstructure without dxsmandmg
or segregating any permeable building components. All non—pcrmeable bmldmg componcnts are
assumed to be removed prior to sampling. In order to determine disposal requirements or:
recycling options, one composite sample would be taken per load of permeable debris. This
option would only be recommended if careful screening procedures have been conducted and
there is a high confidence level that potentally only a small fraction of the endre sructure would
be identified as a hazardous waste.

§.22 SAMPLING PERMEABLE DEBRIS BEF'ORE' DEMOLITION

The final three hypothetical optons assume that the permeable components of the structure will
be sampled prior to demolition. Sampling a building prier to dismantling or demolidon may give
a better understanding of the applicable disposal opdons an owner/contractor will face before
removing complonents or applying the wrecking ball. Ttus approach may also eliminate the
potential for contaminating an entire load with a potendally hazardous building component, by
segregating the components likely to cause exceedence of the TCLP threshold for lead.

§.2.2.1 Sample Each Component (Option 4)
This option assumes the owner/contractor will take a composite sample of each homogeneous

permeable building material within the soructure. Those materials in exceedence of the
regulatory threshold would be.dismantled and managed as a hazardous waste. The remaining




sucture would be demolished and managed as a non-hazardous wastz for recyciing, bur g, or
disposal.

5.2.2.2  Sample Each Lead Component/Composite Other Components
(Option 5)

This option assumes the owner/contractor will take a composite sample of each homogeneous
permeable building material coated with paint. All other permeable materials would be
quantified and a weighted composite sample taken. Those materials in exceedence of the
regulatory threshold would be dismantled and managed as a hazardous waste. The remaining
structure would be demolished and managed as a non-hazardous waste for recycling or disposal.

5223 Composite All Components (Option 6)

This option assumes the owner/conmactor will collect a weighted composi all permeable
building materials within the structure. If the result is in exceedence of the regulatory threshold,
the entire squcture would be managed as a hazardous waste or a different sampling approach
would be undertaken to segregate the Building components causing the exceedence. " If the
results are below the regulatory thresho'id. the entire structure is managed as a non-hazardous
waste for recycling, burning, or disposal.

§.23 RELATIVE COST AND CONFIDENCE LEVEL OF HYPOTHETICAL
OPTIONS

Table 5-3 presents a comparison of the six hypot~=tical options, evaluating relatve costs ranked
by High, Medium. or Low for disposal/recycling, demolition/dismantling, sampling, and
analysis. This is a relative ranking, and actual costs would be determined by a suite of other
variables including but not limited to: salvage value of building components, local recycling
markets, state disposal restrictions, structure size, percent of components within a structure
coated with LB and the lead content of the paint (tc  levels)c  rious components within
the structure, Fi;'i;thigh to low, these actvities are a...cipated to — .ect demolidon project costs
in the following order:

o disposal/recycling (driving force)
» demolitdon/dismantling
e sampling

o analysis.
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Tabie 5-3 could be used as a tool for esumanng the relanve cost impacts to demolinon zrojects
basad on job-specific informauon and local requirements.

TABLE 5-3
ANALYSIS OF HYPOTHETICAL OPTIONS
Disposal/  Demolition/
) Recycing  Dismantling  Sampling Analysis Confidence
Qpotions  Costs Costs . Level
SAMPLING
AFTER
DEMO
, L H H H 1
2 MorL M M M 3
—3 HotM C C L 5
'SAMPLING '
BEFORE
4 L M H H 2
S MorL M M M 4
6 HorM L - L 6
Notes: -
Cost Impacts Confidence Level
L=Low "~ M=Medium H =High Highest=1 Lowest=6
{ Cost impacts to projects from highest to lowest:
1. Dispo eycling costs (driving force)
2. Demoliton/DA tling costs
3. Sampling costy
4. Analytical costs

Confidence level, for the purposes of this table, means confidence in the representativeness of the
hazard determination. Sampling each homogeneous building component after dismanding all
components within the structure (Option 1) was ranked with the highest confidence level because
each homogeneous building component would be tested to make a hazardous determinadon:




Opucn <. sampling each homogenesus bulcing component before demolinon was also ranked
hignly with respect to confidence lew¢!. The selecuon of a sampling approach must balance
conf:dence n the process with costs and other factors such as technical implementability and
generator knowledge. These factors have besn considered in the development of recommended
sampling protocols.which are discussed in Secdon S5.3.

5.3 RECOMMENDED SAMPLFE COLLECTION PROTOCOLS FOR PERMEABLE
DEBRIS

Following an in-depth analysis of the existing protocols presented in Section 5.1 and the six
hypothetcal options described in Section 5.2. four recommended sample collection protocols
were developed for permeable debris. These protocols discuss planning (Section 5.3.1),

screening (Section 5.3.1.3), sampling (Section 5.3.2), and quality assurance/quality control
(QA/QC) (Section 5.3.4).

The increase in solid waste qumdﬁes the dghtening land disposal requirements, and rising
disposal costs all result in the need to segregate and treat hazardous debris and to find
alternatives to land dxsposal (e.g. recyclmg reuse, burning) for non-hazardous debris to the
maximum extent possible. In recognition of these factors, demolition projects should be
performed in two basic ways: (a) manual segregation, sample collection and hazard
determination, demolition, and management: or (b) demolition, mechanical segregation, sample
collecdon and hazard determination, and management.

There are two major goals that must be satisfied by any sample collection methodology. First, the
sample(s) must be meaningful, representing the total volume being managed (e.g., are the DQOs
specified for the demolition project met). Second, the samples should aid in the segregation of
materials that are hazardous, therefore reducing treatment or special disposal requirements which
are required for hazardous wastes. Based on current information from established sampling
protocols, am!ﬁisof hypothetical sampling approaches, and knowledge of EPA sampling
protocols for other types of media, this section offers a recommended approach for sample
collecdon of permeable whole-structure demolition debris.

These sampling protocols a- “1me that LBP is the only "hazard of concern” because all other
potendal hazards (e.g., ast s, polychlorinated biphenyls) have been removed from the
structure prior to sampling. .t 1s assumed that non-permeable components of structure (e.g., I-
beams. metal ductwork) will be segregated and recycled or reused for their salvage value and
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will not =¢ sampied. Therefore. these pratacols do not address sampiing of non-permeable
debns.

The selecaon of approach is site-specific and will degend on the following factors:
. size of soucture
+ contents of structure
.+ availability of mechanical processing facilities
» availability of recycle markets
+ state/local landfull capacity and limitations

+ economics of the above

While this protocol does not make site-specific decisions, it presents four sampling approaches .
that accommodate most situations. Three of the approaches describe sampling permeable debris
companents before demolition (Section 5.3.2.2) and the fourth describes sampling permeable
debris afié demolition (Section 5.3.2.4). .Composite sampling is inherent in these approaches
and is discussed in Sections 5.3.2.1 and 5.3.2.3. A brief summary of the four options is
presented in Figure 5-1.

§.3.1 PLANNING

Planning a demolition project is an imporrant first step in evaluating the level of effort required
to manage the demolition wastes that will be generated.” Building inspection and evaluation of
building materials (surfaces) using screening tools is highly recommended to guide the
owner/contractor in making accurate and cost-effective determinations for management of
demolition wastes.

53.1.1 Resesrch

Locate blueprints and building specifications to determine age, size, type of building materials
(substrate) and building layout. Determine feasible options for recycling any materials within the
structure. Become knowledgeable of local and state disposal requirements (e.g., what kind of
manifests or data are needed to submit waste to a disposal, recycle, or buming facility).
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FIGURE 5-1
SUMMARY OF RECOMMENDED SAMPLING APPROACIHIES FOR
PERMEABLE DEMOLITION DEBRIS
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53.1.2 Building Inspection

[nspect the endre building from roof to basement or crawl space. Note valuaole, recyclable,
reusable and easily salvageable materials. Where feasiole, remove components within the
swucture that have salvage value. Quantify the total square foatage of each hamogeneous
permeable building surface within the structure and on the exterior. Carefully delineate between
the surfaces that are coated with paint and the surfaces that are not (e.g.. wallboard coated with
paint and plain wallboard should be considered as two separate homogeneous materials). Since
the fate of the building is dismantling or demolition, the inspection should be destructive to
ensure an accurate calculation of all types of surfaces (e. g.'. peel off small areas of wall paper or

wall paneling, remove a section of floor tiles to inspect the original floor) to find all paint-coated
surfaces.

The building inspection will require ca:eful documentaton to aid in planning a sampling suau:gy
to satisfy the ultimate disposal, recycling, or burning facility.

5313 Useof Lead Screening Procedures During Building Inspection

Itis highly recommended that lead screening procedures be used during the building inspection
t0 identify the presence or absence of LBP surfaces. This information may be useful for
determining whether additional composite samples should be taken and for grouping suctural
component types depending on the detection of lead. Screening results will give the demc'glition
contractor an opportunity to segregate high-risk components (those components likely to have an
influence an the outcome of TCLP). Separation of hazardous components may prové a cost-
effective measure when disposal is required, unless the entire structure or mass of debris can be
classified as clearly non-hazardous based on representative samples. (EPA, 1993a)

Two approaches to lead screening are currently being used: chemical tests kits and X-ray
fluorescence (XRF) detectors. Chemical test kits are small, inexpensive devices that indicate the
presence of lead by a color change when they have been applied to surfaces such as paints,
metals, ceramics, dusts, and soil. Most test kits contain a chemical (either rhodizonate or sodium
sulfide) that changes color in the presence of lead. This type of screening device is very simple
to operate and inexpensive to use. The level of quantificadon is not reliable and does not predict
lead leaching levels (as the TCLP method does); however, chemical test kits are potential lead
screening tools for indicating the absence or presence of lead.

Note that federal agencies do pot currcmly recommend using chemical test ht rcsults as the.l ggg, : Lt a
for making decisions about abatcmqnt of lead in paint. soil. or dust. This recommendauon
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should also te considered for demolition wastes Several chemucal test kit evaluations aie
underway. After the evaluanons are completed updated informanon will be available through the
Nauonal Lead Informanon Center (Nanonal Lead Informanon Center. 1993) Also refer to the
U S. EPA Otfice of Pollunon Prevennon and Toxics study described tn Secaon 11 3 2.

XRF detectors have a range of precision and depth of effective results. Some “"shallow” surface
probe XRFs cvaluate only the top few layers of paint with high precision and accuracy, focusing
on the amount of lead immediately accessible to affect human health. Unfortunately, these
"shallow” XRFs will not necessarily detect LBP that is covered by multiple layers of non-leaded
" paint. Other "deep” surface probe XRFs detect the presence of lead through paint layers and into
the substrate itself. This type of XRF tends to indicate false positives due to other lead sources
such as wiring or metallic souctural components. XRF detectors can be both portable and lab-
based. While XRFs can provide quandfication of total lead, those results dd not correlate with
TCLP values. XRFs also require both frequent calibration and user waining, which has a greater
impact on the use of portable detectors than the use of lab-based detectors. Despite these
potential drawbacks, XRF is a viable lead screening tool.

Due to the limitations associated with lead screening devices, they are not recommended for use
in identifying particular structural components as hazardous or non-hazardous wastes, nor for
serving as the sole source of demolition debris management decisions; however, they can
indicate the absence or presence of lead. These tools should only be used for preliminary
screening to aid in sampling design.

5.3.1.4 ° -Sampling and Analysis Plan/Quality Assurance Project Plan

In order to properly plan a sampling event, the sampling team should document in advance a plan
for collecting samples representative of the waste stream. Types of information that should be
included are the required quality assurance/quality control samples to be collected, and standard
operating proce@pu for sampling and building demolition. Informadon and guidance for
quality assurance procedures can be found in EPA SW-846, Test Methods for Evaluating Solid
Waste, Volume IA, Chapter 1, and QAMS-005/80 - Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans, 1983 (EPA-600/4-83-004). Note that these guidance
documents are general in nature and that contractors must develop specific plans to address
issues related to whole-structure building sampling events.
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3.3.1.3  Job Hazard Analysis

Once the plan for sampling and demolinon has been established. a job hazarz znalysis snould be
undertaken and a health and safety plan should be prepared. Appropriate metsods for the
protecton of worker and public health and safety should be implemented. Thus protecuon may
range from a simpleé requirement for the proper use of hard hats and safety glasses, to a more
rigorous health and safety program requiring air sampling, respiratory proteczon, and
containment with negatve air as well as employee blood-lead level monitoring.

In light of recent Occupational Safety and Health Administration (OSHA) acdvides concemning

" - occupatonal exposure to lead, and the application of the provisions of 29 C.F.R. Section
1910.1025 to the construction industry. which would include demolition actvides, demolition
conwactors must place greater emphasis on prograQns designed to minimize and prevent
occupatonal exposure to lead. Training programs, medical surveillance, respiratory protectan,
equipment and personnel decontamination, and exposure monitoring must be addressed during -
the performance of any work involving the disruption of surfaces which may result in the
generation of airborne lead concentradons. The new regulatory requirements, which became
effective on-June 3, 1993, -will require serious behavior rodifications for conmactors and
conwractor employees alike.

§.32 RECOMMENDED OPTIONS FOR SAMPLING APPROACHES

Four approaches are recommended for sampling permeable demolition debris. Three of the
approaches assume the debris will be sampled prior to demolition and the fourth approach
assurnes the debris will be sampled following demolidon. The selection of approach for a
specific site may depend on the following factors: size of structure: contents of squcture;
availability of mechanical processing facilities; availability of recycle markets: state/local landfill
capacity and limitations; and economic factors. Detiled discussions of the four approaches and
the concept of e“mome sampling follow. Figure 5-1 summarizes the four recommended
optons. This seétfon also presents a discussion on composite sampling, which is integral to the
four recommended protocols. '

§.32.1  Composite Sampling
Composite sampling is recommended for multi-component buildings requiring demolition. This

recommendation is based on current sampling approaches and EPA-approved sampling methods.
Compositdng can be performed 1n different ways. and may be repeated or reconfigured in
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attempts (o beter represent ine waste znder evaluanon. Therefore. the contrac:zr should
consider collecting excess sample volume for conangencies

"To ensure that recompostung can be zone at a later date, 1015 essenual to collect enough sample
volume in the field so that, under normal circumstances, enough component sample will remain
following composiung to allow for a duferent compasite scheme or even for an analysis of the
individual component type samples themseives. Then, if after reviewing the dat, any questons
arise, the samples can be recomposited in a different combination, or each component sample can
be analyzed separately to determine berer the variation of waste composition over time and
space or to determine better the precision of an average number. The fact that this recompositing
of samples can occur without the need to resample often results in a substantial cost savings.”
(SW-846 Test Methods for Evaluating Solid Waste, EPA, 1986¢)

If the sampling event is well planned. and lead screening procedures ace used, additional sample
volume collection (insurance) may not be necessary. If there are some uncertaindes about the
sample composite scheme, collection of additional sample volume will require an initial
addidonal labor expenditure to collect and reserve the exa sample volume; however, this

approach may result in cost savings if samples require reanalysis and remobilization costs are
avoided. ‘ '

5.32.2  Before Demotlition - Sample Collection from the Structure

All permeable building components should be sampled, with wood, brick, cement, siding, and
plaster/wallboard being the most common components. Non-permeable building components
such as glass, screen, aluminum siding, metal duct work, bulky process and utility equipment,
steel tanks and-I-beams should be segregated and managed separately as many of these materials
tend to have high salvage values. These types of materials should not be included in a sampling
scheme, because they are difficult to s2—nle due to their high-density characteristics. Sampling
these materials would not be cost-effecuve due to the labor and equipment intensity required to
drill through the sg!:sm In addition, scrap metals are exempt from regulation as hazardous
wastes if they are recycled. (40 C.F.R. Section 261.6(&)(3)(@).

To make an estimate of the "whole-sorucrure” permeable waste sweam prior to demolidon, it is
recommended that the owner/contractor. based on preliminary lead screening results or

knowledge of the structure, select ane of the three recommended compositing options (Table 5-
4):

+ (Case 1 - A composite sample of all permeable high-risk components that indicate the
presence of lead (composite +): and 2 composite of all permeable low-risk




components that .~dicata the absence. or [c» levels of lead (comzasite - Thus apuon
is recommended nen the owaer/conTacter suspects that the hi2a-msk camscrneants
»l be charactensacally hazardous due to woxcity

Case 2 - A compostte sample of all permeable low-nsk components that ingicaze the
apsence. or low levels of lead (composite -); and 2 composite of _311 cermeabis
components within the enare squcture (cormrosite-all). This opdon s recommended
~hen the owner/contrac:or suspects that the 2nare scructure is not characienisacally
hazardous due to toxic:ty. but has detected lead in some high-risk screening results.

Case 3 - A composite sample of all permeable components within the entire soructure
(composite-all) only. This opdon is recommended only if screening indicates the
absence of, or low levels of lead on all components. The risk here, however, is that if
the TCLP result exceeds the regulatory threshold, the owner/conzactor would be
unable to idendfy and segregate the components causing exceedence based on

- analytical results. Therefore, the squcture would have to be reanalyzed. or managed

entrely as a hazardous waste.

‘TABLE 5-4
SAMPLE COLLECTION FROM THE STRUCTURE
OPTIONS EOR COMPOSITING
Component Category Case | Case 2 — Casel.
'‘Composite + Composite + — ———

— Composite - “Composite - Composite - o

~Composite All —-- Composite All Composite All
Notes: .
+ : Permeable components that indicate presence of lead (high-risk components)

All :

based on screening .
Permeable components that indicate absence of. or low levels of lead (low-risk
components) based on screening

Permeable components represented within the entre sgucture.

The total area from which one single composite sample is collected should be limited to 2.500
sqparv‘: feet. L:ai'xer areas will require the collection of an additional composite. For instance, if
the area of buuding components requiring management is 4,000 square feet, it is recommended
that two composite samples be collected representing 2.000 square feet each.

The proportional surface area of each homogeneous building material to be composited should

be determined based on estimated square footage. The total estimated areas of each
homogeneous building material should be compared to one another to establish ratios. The ratos
will determine the weight or volume of subsample material required from each homogeneous
building material to make up the appropriate percentages within the composite samples ;ollccuzd.




subsample material should be ceileced from randomiy selecied loc2zons of e2:2 homcganeous

bullding materiai to ensure enough volume for the composite sample-s) and any QA,QC samples
requued.

§.3.2.3  Evaluation of Composite Sample Results

Table S-S presents a matrix of the possible TCLP outcomes for differsnt composiong szategies,
and the recommended corresponding action itemns. In recognidon of the nadonal solid waste
dilemma. and EPA's strategy of minimizing landfilling, it is important to segrezate hazardous
wastes from non-hazardous wastes to the maximum degree possible. Devising a compositing
strategy that uses screening tools o aid in component categorizaton is an atempt to segregate
the hazardous wastes. Screening results from components that indiczte no/low lead content on
the surface. yet are determined to be hazardous by TCLP, would be an unexpected outcorne.
Decisions for resampling and/or management of these components would be required.

532.4  After Demolition - Sample Collection from the Debris Pile

As an alternative to segréga:ing the sTucture prior to sampling, the squcture can be demolished
first and the resulting debris pile can be sampled, tested and managed as d single waste. The
debris pile can also undergo a combination of manual and mechanical processing (e.g., sortng.
chipping. grinding, flotadon) to create segregated waste piles prior © sampling and management.
This approach is recommended when the endre soucture is not expected to be characterisgcally
hazardous and few or no components had high-risk screening results. This approach is also
recommended for cases where it is more feasible or cost-effective to process or segregate
components following demolidon.

This sampling approach is applicable to permeable debris only. Non-permable building
components such as glass, screen, aluminum siding, metal duct work. bulky process and udlity
equipment, steel tanks and I-beams should be segregated and managed separately, as many of
these materials have high salvage values. '

The following approach for sampling waste piles was extracted from SW-846, Test Methods for
Evaluatng Solid Waste, Vol. I[1. Ch. 9. p. 77: “In waste piles. the accessibility of waste for
sampling is usually a functden of pile size. a key factor in the design of a sampling szategy fora
wastepile. Ideally, piles containing unknown wastes should be sampled using a three-
dimensional simple random sampling sategy. This soategy can be employed only if all points




witnin che tuecan oe 2ccessaz [n sucn cases. the pue should te z:-ded 1ne2 2 three.

dimensicnal md system, the ;—d secnions assigned numters. and -ne samplirZ cowng i-a-

chosén using random-number wables or random-numcer 2eneraters [ sAMELTZ 1S Uimitaz c0
cer:an perzens of the piie. then the collected sample will be representanve onv of those
porzcens. uniess e wasis 1s known to be homogeneous.” (EPA. 1686¢)

risk components as
in Case |.

TABLE 5-5
EVALUATION OF COMPOSITE RESULTS
TCLPOUTCOME
[ Case |
[ Composite ~ Hazargous Hazardous Non-hazardous | Non-hazardous
[ Composiie - Mon-hazardous Hazardous Non-hazardous azardous
Acton [tem Expecied result. | Unexpecied result. | Screening results | Lnexpected
Screening results | Screening results | for high-risk results,: -
were validated. were not validated | components inconsistent with
Treat low-risk for low-risk indicated total | screening. .
components as. components. lead, not leachable 3
non-hazardous. ‘| Rednalyze low-risk | lead. ° Reanalyze low-risk .
Treat high risk composite and/or | Treat whole composite and/or
components as individual low-risk | sucture as non- | individual low-risk
hazardous. components, or hazardous. components.
weat whole
structure as
hazardous.
Case 2
Composite All Hazardous Hazardous Non-hazardous Non-hazardous
Composite - Non-hazardous Hazardous Non-hazardous Hazardous
Acaon ltem Unexpected result | Unexpected Expected result. | Unexpected
for composite of | results for low-risk | Treat.whole results for low-risk
all components. and all structure as non- | components.
iz, | Screening results | components. hazardous. inconsistent with
. | for low-risk Reanalyze screening.
“%@v " | components were | individual Recomposite, or
.. |validated. components, or reanalyze
- | Low-risk weat whole individual
components are . | structure as components.
non-hazardous. hazardous.
Reanalyze high-
risk composite or
individual high-
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TABLE 5-3

(Continued)
Case 3
Composite All k2zardous Hazardous ~Non-hazardous Nen-hazardous
Acuon [tems | Laexpected Lnexpected xpected result. Expected result.
results, if tesults, if Screening results | Screening results
screening indicated | screening indicated | were validated. were validated.
lcw risk. low risk. - Treat whole Treat whole
Recomposite, or | Recomposite, or | structure as non- | sgucture as non-
reanalyze reanalyze . | hazardous. hazardous.
irdividual individual
ccmponents. of components, or
zeat whole geat whole
szucture as structure as
hazardous. hazardous.
Notes:

Composite All : composite sample of all permeable components

Composite + : composite sample of permeable high risk components (based on
screening)- ' _ )

Composite - : composite sample of permeable low risk components (based on
screening)

Hazardous  :> 5.0 mg/ for lead
Non-hazardous : < 5.0 mg/1 or lead

“In cases where the size of a pile impedes access to the waste, a set of samples that are
represent'arive of the entire pile can be obtained with a minimum amount of effort by scheduling
sampling to coincide with pile removal. For the number of truckloads needed to remove the pile
should be estimated and the truckloads randomly chosen for sampling.” (EPA, 1986¢)

To make a hazard determination of the debris pile, it is recommended that one composite sample
be analyzed fo;:&load. Defining load in terms of maximum weight or volume varies among
other established.imto'cols. For example, the DHA uses 6,000 kilograms as a maximum weight
per load of abatemnent waste. EPA Region VI recommends one composite sample per 500 cubic
yards or less of demolition debris (made up of no more than 50 aliquots). Itis recommended that
a limit of 500 cubic yards or less be placed on the size of the pile represented by one composite
sample.

One potential disadvantage to the “pile” approach is that, depending on the result of the hazard
determination, the entre debris pile (or tuck load) may be subject to managementas a hazardous
waste. An alternative tc debnis sampling being used in some areas of the county, including New




Eagland. 1s e use e 1 debns zracessing facilicy tc “urther segragate the 2290s  S:acnalized
equipmen:. Cluding zmnders. screening devices. anz fotancn devices. are r2quirez w0 sort and
segregate dzzns. Trese types of equipment are usuaily locate= ar a fixed processing facility,
although mc:Lie equiment s also available. Tesanz of each Zebris component should be
performed. if requure2. prior to further management fe.g.. recvcling, burming. disposal). State
permurtng reguirements for such facilides vary (see Table 3-1).

§.33 SAMPLE COLLECTION METHOD

Prior to collecting samples from each qf the homogencous permeable building materials, it is
recommended that the volume of an aliquot from each type of substrate be calculated (e.g.. 1/4-
inch diameter drill bit multiplied by 4-inch substrate) to determine how many aliquots of each
material will be required to make up a 110.0-gram sample for TCLP analysis (in addition to
material representaton requirements). [t is recommended that excess sample be collected to-
allow for reanalysis. ’

Samples should be collected using a 1/4-inch to 1-inch drill bit by drilling through the entire
substrate. A 3/8-inch carbide drill bit should be used for concrete. Drill curtings and associated
dust should be collected by allowing them to fall into a disposable sample container such as an
aluminum pan. The remaining sample dust and cuttings should be vacuumed using a hand-held
vacuum t0 ensure collecton of the endre substrate thickness. Sufficient substrate material from
each homogeneous area should be collected to conmibute the appropriate volume to the
compaosite sample.

The vacuum cleaner fiber filter should be dedicated to each homogeneous subsample group
(homogeneous building material) to minimize cross contaminaton. Non-dedicated sampling
equipment. such as drill bits and the head of the hand-held vacuum, should be decontaminated -
between sampfing of each homogeneous subsample group. Sampling personiel should
decomanﬁnat&iquipmcm by first brushing the excess material from the equipment and then
washing using tap water and soap. This should be followed by a final rinse with distlled water.




Or.ce the 20propriaze volume =7 2ach hemogeneous 2ullding ~zremal a5 be2r tauszieg. ke

....... ass ;2 that 22ids Y ouncas or

mcre to accammodate sufficient mass for duplicate 2nalyses,
5.34 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES (QA QO

The QA/QC data otuained from field duplicates. rinsate blanks and matix sptke. mamx spike
duplicates (MS/MSDs) should be reviewed to ensure that the precision and accuracy of the
analydcal results mests or exceeds the DQOs for the sampling event. QA/QC data should be

_teviewed by a chemist to determine data quality and to identify specific problems that may
interfere with data usability.

EPA QA/QC sample requirements can vary from region to region. In general. there are two
kinds of QA/QC samples, field and analytical. Field duplicates and rinsate blanks are considered
field QA/QC because they provide a check on field sampling techniques and decontaminaton -
procedures. respectively. MS/MSDs would be considered analydcal QA/QC because they allow
the laboratory to check the precision of analytical equipment and analytical processes. General
informadon and guidance for QA/QC sampling and analytical procedures are found in EPA SW-
846, Test Methods for Evaluatng Solid Waste, Volume [A, Chapter 1. (EPA, 1986c) A
recommended QA/QC sample schedule is as follows:

+ Field Duplicate: 10% (minimum of 1)/sample event.
* Rinsate Blank (if equipment decontamination is required): 1/sample event

. 'MS/MSD: 5% (minimum of 1)/laboratory batch/sample event.

A field duplicate should be taken to check the quality and consistency of collecting and
transferring the subsample material to a sample container. These steps should be duplicated
using the same feld sample collection technique to produce a field duplicate. It is recommended
that drill holes bei;ﬁade adjacent to one anather and the frequency of collection for each substrate
be identical for field duplicate preparation. A rinsate blank is collected by pouring analyte-free
water over equipment that has been decontaminated between sample points (homogeneous
substrates) to check the thoroughness of decontamination procedures. Note that it may be more
cost-effective to use dedicated sampling tools (c.g:. drill bits) for each homogeneous substrate.
This method would minimize cross-contamination and would eliminate the need for a rinsate
blank. thus reducing the cost of analysis. The required volume for a MS/MSD sample is usually
laboratory- and methed-specific. The MS/MSD is prepared by the laboratory using the TCLP




eXTact as part of the laborz:z = "s qualiz concsl prazram Tre laboratory woulc =22d w0 ne
contacted o determune if ac:.zonal sarrzle veizme would e required

535 SUMMARY OF RECOMMENDED SAMPLE COLLECTION PROTOCOLS

The recommenced sample ¢ lecnon protocols consist of the following components.
1. Plan the samplinz .n detad including:

- Research the swuciure

- Inspe:: the structure

- Perfcrm lead screening on all squcture components

- Develcp Sampling and Analysis Plan/ Quality Assurance Project Plan
- Perform Job Hazard Analysis and Develop Health and Safety Plan

2. Remove non-perm2able components from the swructure for recycle, reuse or other
salvage purposes.

3. Select a sampling zpproach for permeable components based upon screening results. )
Determine subsarples to be composited and timing of sampling (before or after
demolition). Reccmmendatons include:

- Before Demolidon
Case | - azalysis of composite of all permeable high-risk components thac
indicate the presence of lead and analysis of a composite of all permeable low-
risk compcnents that indicate the absence or low levels of lead. Case 1is
recommended when the high-risk components are suspected to be hazardous.

Case 2 - analysis of a composite of all permeable low-risk components that
indicate the absence or low levels of lead and an analysis of a composite of all
permeable components. Case 2 is recommended when the presence of lead
has been detected in some components, but the entire structure is suspected to
be non-hazardous.

Case 3 - analysis of 2 composite of all permeable components. Case 3 is
recommended if all screening results indicated the absence or low levels of
lead.

-;?r After Demolition - analysis of one or more composites of the permeable
%% debris pile, collected randomly.
4. Perform sampling including QA/QC samples. Use 1/4-inch to 1-inch drill bits. Drill
through the entire substrate or pile and collect the drill cuttings and associated dust.

5. Evaluate sampling rasults to make a hazardous determination for each set of building
components represested by a composite sample.

6. If sample results ars unexpected (e.g.. composite of permeable low-risk components
exceeded 5.0 mg/L ia TCLP). use the rationale in Table 5-4 to determine whether
addidonal sampling 1nd analysis is warranted.
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6.0 SAMPLE ANALYSIS

Laboratory analysis ¢ conszuczon and czmoliuon C. D) debns samples presumed i contain
lead-based paint (LBP) 1s required 1o determune whether or not the waste debns 1s hazardous.
According to 40 C.F.R. Part 261, determurazon of the hazardous charactensac of toxicity
requires analysis of the waste by a method known as the Toxicity Charactensdc Leachung
Pracedure (TCLP).

6.1  TOXICITY CHARACTERISTIC LEACHING PROCEDURE

The TCLP method is designed w0 determine the mability of both organic and inorganic analytes
present in liquid. solid and muluphasic wastes. Itis intended to simulate the conditions in a
landfill environment. and is defined in 40 C.F.R. Part 261, Appendix O, Methed 1311,

The TCLP method requires that the sample be reduced in partcle size so that all particles fit
through a 9.5-mm (0.375-inch) screen. The TCLP method also requires a subsample to be
reduced to approximately | mm or less in parricle size for the determination of the appropriate
exuracton fluid (T and {). This reduction in particle size may be accomplished by either cyting,
crushing, or grinding.

Because the particles must fit through the screen, an issue currently unsesolved in the waste
management COMMUNICY is whether to send the laboratory (1) a sample of powdered material
having the smallest particle size obtainable. (2) a sample of particles as large as possible that sl
fic through the sieve, or (3) large chunks of material that the laboratory will reduce in size. At
issue is whether or not surface area is a factor in determining TCLP lead concentradons. (Nadler,
1992) Substantial dara was not found to verify this passibility; however, conflicting sample
collection méthodologies are currently practiced as discussed in Section 5.0.

Recognizing that the screen size used with the TCLP method is 3/8 inch (0.375 inch), and
believing that collecting as large a sample as is allowable will yield the lowest possible TCLP
lead result, a demolidon/lead abatement conactor from Massachusernts collects samples using a
3/8-inch-diameter core. (Higgins, 1993) Howevyer, this contractor cannot substandate whether
or not this has systematcally reduced the TCLP results. The Denver Housing Authority (DHA)
uakes the opposite approach based on apparent field experience. The DHA used to send solid
pieces of wood for TCLP analysis but now sends sawdust samples. and indicates that the sawdust
samples are vielding lead results lower than the results for larger wood chunks. (Ward. 1993)
‘Preliminary discussions with laboratory personnel indicate that the lower results obtained from




the s2wust samples may 2 2 rescit =7 e fine wood parucles essenually dissziv ng tnto the
exzz:uan: soludon along wiin the leacd Detailed study of this phencmenon &} =e necessary 1o

suts:znnate or refute this suggesucn.

The U.S Environmental Protection Agancy (EPA) Office of Research and Development,
Envirronmental Monitoning Systems Laboratory suggested that leaching large chunks of debris,
rather than grinding the sample. would be more representadve of actual landfiil conditions:
however. this process would be in conflict with TCLP methodology. (Rupp. 1992) Others agree
with this posidon. and suggest that the sample should reflect disposal condidons. The contenton
is. if the material to be landfilled is predominantly fines. then fines should be collected and
sampled. and if the material to be landfilled is predominantly chunks. then chunks should be
collecied and sampled. (Sandberg. 1993)

EPA condnues to evaluate levels of lead and other metals as determined by TCLP analysis. EPA
is also evaluadng new diludon attenuadon data, which may have an effect on furure TCLP acton
levels. (Topping. 1992)

62 SYNTHETIC PRECIPITATION LEACHING PROCEDURE

The use of the TCLP method as an indicator of the potendal for lead to leach from landfills is
considered by some regulatory personnel to be "technically unsound" because this artificial _
mobilizadon is effected by the organic exmactant: acetic acid. Acetic acid solubilizes lead as
lead acetate, which is the only soluble form of lead, when normally only dilute mineral
(inorganic) acids exist in landfills. (Spittler, 1992) For this reason and others, EPA is testing a
new leaching procedure, the Synthedc Precipitation Leaching Procedure (SPLP), Method 1312,
also known as the acid rain test. The major difference between the two methods is that the TCLP
method uses an organic acid (acetic), while the SPLP method uses an inorganic acid which is
similar to the acids in natural precipitaton (rain, snow and fog).

In an EPA backg?ound comparison study of lead levels from the U.S. Department of Housing
and Urban Development (HUD), lead abatement wastes were an order of magnitude less when
analyzed with the SPLP method than with the TCLP method. This study, extracted in Table 6-1,
found that for the nine samples analyzed by both methods, TCLP results were greater than SPLP
results by a range of 2 to 35 umes (Topping. 1993) Total lead measurements are also provided

for comparison purposes.
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TABLE 6.1
DATA COMPARING SPLP AND TCLP METHODS
Sample # SPLP TCLpP Towl Analysis
Method 1312 Method 1311 Method 6010
(meg/L) (meg/l) (mg/ke)
l 0.114 0.803 1090
2 0.152 2.55 1260
3 0.0328 0.501 77
3 2.00 1.3 3310
5 0.0lou oowou 1713
6 0.165 2.36 132
7 0.131 0258 . 393
8 0.08s 2.15 78.9
9 0.132 4.73 99§
Source: (Topping, 1993)

These limited data indicate that lead leachability is soongly dependent on the leaching acid. and -
it raises the question of what is the best method to determine whether a waste is characterisdcally
hazardous by toxicity. Further study is required on this issue, because potendally substandally
reduced quantities of C/D debris would be determined to be hazardous if the TCLP method were
replaced by the SPLP method, without changing the action levels.

The State of New York is currendy directing contractors to perform SPLP analysis for soil
leachate analysis when the soil will remain on the facility property. In contrast, soil that will be
excavated and relocated off the facility property will be subject to TCLP analysis. This
compound approach could be confusing and may require increased analytical costs. The TCLP
standard is evidently thought to be too low by some, including the State of New York. If
appropnate, the TCLP action levels should be raised, or the TCLP should be replaced, but it is
not recommended to implement multiple analysis methods for different circumstances.

6.3  SCREENING TOOLS

Screening tools niiy be employed to estimate which materials are more likely than others to test
as hazardous. Screening tools may not be used in place of TCLP analysis, nor will they
accurately predict the TCLP results. The prin;ary function of screening tools is to disunguish the
materials likely to contain LBP, from those that likely do not. This screening can then be used
to assist in the segregation of matenals, effecang hazardous waste minimization. Currently two
screening tools are available: X-ray fluorescence (XRF) detectors and chemical test kits.

An XRF detector is commonly used in environmental investigations, such as LBP
investgatons, to screen for the presence or absence of metals in the media being measured.




XRF detectors can be used both in the field and tn the laboratory [n the case of LBP
invesagaoons, the XRF inswument uradiates the paint on the surface. causing lead in the paint, if
present. to fluoresce, emitang a charactensac frequency of radiauon. the intensity of which is
measured by the detector and related to the amount of lead n the paint. XRF has been used in
the past as a screening tool to indicate the presence or absence of lead in pawnt. (Drosdz. 1992)
Other studies, which have attempted to correlate XRF measurements with TCLP measurements.
have not been successful in establishing an accepted correlanon. (Cox, 1992)

Data from one XRF/TCLP study prepared for EPA's Office of Solid Waste in 1990 are shown in
Table 6-2. The data are arranged in order of decreasing TCLP extract concenraton. The repont
suggests that debris was generally found to be hazardous only if the lead level in the paint, as
measured in the laboratory by Atoruc Absorption Spectrometry (AAS). exceeded approximately
4.0 mg/cm?2. The usefulness of the AAS data here is to demonstrate the degree of confidence in
field XRF measurements, which varies berween studies, and is rather low in this study. Total
lead levels are also provided for comparison purposes. In this study, measurements of the paint

TABLE 6-2
COMPARISON OF FIELD AND LABORATORY LEAD DATA
Field Measurement Laboratory Measurements

Sample XRF AAS TCLP Total
8 (mg/cm?) (mg/cm?) (mg/L) (mg/kg)
1 34-5.1 59 21 94800
2 9.3 6.1 13 103000
3 33 97 12 50400
4 19.4 94 10 171000
5 194 94 9§ 174000
6 39 28 54 24300
7 6.2 8 43 96500
§ 0.86 6.8 45 32700
9 0.72 53 4.1 5360
10 0.028 382 34 580
11 28 46 25 40400
12 39 43 23 43800
13 0.38 N/A 2.1 21700
14 34 8.7 12 98200
15 29 48 1.0 27400
16 0.54 3 09 6240
17 22 37 038 20400
18 1.1 3.1 04 15300
19 0.016 3l <0.3 670
20 0.12 N/A <0.3 2430

Notes: XRF: X-ray fluorescence. AAS aomic absorpuon specaometry

Source: (Cox. 1992)
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lead levels by field XRF were poorly correlated with TCLP results. The data show that XRF is
not a goed wndicater of TCLP or total lead levels, and that XRF resuits tend to be greater than
TCLP results when each is compared 1o the relevant threshold level. erming in favor of increased
hazardous waste deterrrunanons. (Cox, 1992)

In addidon 1o the study mentoned above, a separate study completed by the U.S. Army at Fort
Devens anempted to correlate XRF with TCLP data. In this study, the Ammy also found no
correladon berween XRF measurements in the field with TCLP results in the laboratory.
(Josephson, 1992)

The Louisville Housing Authority (LHA) also attempted to develop guidelines reiating TCLP
and XRF measurements. They hypothesized that in order to get a TCLP reading above the
toxicity limit, the XRF reading must be “high” and the substrate must be “thin" or "not dense.”
LHA also concluded that surface lead (XRF) and total lead results do not correlate. (Adams,
1992)

The Denver Housing Authority has hundreds of data points currently being entered into an
electronic data base. One goal of DHA is to attempt to develop a correlation between XRF and
TCLP data from abatement projects. (Ward, 1993) However, these data are not available for
review at this time.

While XRF may be able to confirm the presence of LBP, it cannot be used 0 determine whether
the LBP will fail the TCLP analysis. Therefore, it is recommended that the use of XRF as a
screening device be limited to determining the presence or absence of LBP. XRF instrument
criteria should be determined prior to selecting a specific detector, because various models of
XRF inswumentation have different sensitivities to LBP.

Chemical test kits are small, inexpensive devices that indicate the presence of lead by a color
change when they have been applied to surfaces such as paints, metals, ceramics, dusts, and soil.
Most test kits contain 2 chemical (either rhodizonate or sodium sulfide) that changes color in the
presence of lead. This type of screening device is very simple to aperate and inexpensive to use.
The level of quantificadon is not reliable and does not predict lead leaching levels (as the TCLP
method does): however, these test kits are potental lead screening tools for indicatng the
absence or presence of lead.

Note that federal agencies do nof curendy recommend using chemical test kit results as the basis
for making decisions about abatement of lead in paint, soil, or dust This recommendation
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should also be considered for demolinon wastes. Several chermucal test kit evaluzaons are
uncerway. After the evaluanons are completed. updated infromagon will be avaiiable through
the Natdonal Lead [nformanon Canter. (Nadonal Lead Informadon Canter. 1993)

The EPA Orfice of Pollugon Pre:ennon and Toxics (OPPT) is conductng one such study
comparing results from various technologies for field measurement of lead in LBP.
(Schwemberger, 1993) The results of the study will be considered by HUD in the development
of guidelines for abatement of federally assisted housing. The ongoing OPPT study evaluates the
variability in common LBP field measurement techniques, including six lead test kits and nine
porable XRF inscuments. Painted surfaces in houses in Denver and Philadelphia are being
tested using both types of field measurement devices. Confirmation samples are being analyzed
at fixed-based laboratories using standard analytical insquments. The following painted surfaces
are being analyzed in each house: metal, wood, concrete, brick, drywall, and plaster. The study
is ongoing at this dme.

6.4 RECOMMENDED SAMPLE ANALYSIS PROTOCOL

Currently, the federal Resource Conservation and Recovery Act (RCRA) requires analysis of
hazardous waste toxicity using the TCLP method. This method should be used for analysis of
LBP.

Available data suggest that neither XRF nor chemical test kits should be used to determine
whether a sample will pass or fail the TCLP. test. These screening tools are only potendally
useful for determining the absence or presence of total lead. Where lead is positively identified
using XRF or a chemical test kdt, a sample should be collected for laboratory analysis by TCLP.
Note that federal agencies do ngt currently recommend using chemical test kits as the basis for
making decisions about abatement of lead in paint, soil, or dust. This recommendaton should
also be considered for demolitdon wastes.
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7.0  MANAGEMENT OF NON-HAZARDOLUS C D DEBRIS

Several legidmate management opaons currently exist for components of consTuczen z-2
demchiuon (C/D) debris that have been determined to be non-hazardous. The opaons irc:ude:

« landfilling in a Subude D, municipal solid waste (MSW). or C/D landiill
+ combusdon in energy recovery facilides

» recycling various C/D debns components into other products. such as fill ma:zrial,
road base or landscape mulch

The selecton of a specific management opdon is typically an economic decision made by the
demolitdon contractor based upon factors such as debris quantty and compasidon; and the

a ailabiliry, locadon, regulatory requirements, and cost associated with the management opdon.
Landfilling is currently the most commonly selected approach. However, due to decteasing
landfill capacity, sharply increasing costs, and changing regulatory requirements, the viability of -
landfilling for C/D debris is rapidly decreasing. The combustion of weod debris is gaining in
popularity because it generates revenue for the demolidon contractor through the sale of waste
wood to combustion and waste-to-energy facilides. Burning debris is an alternatdve to buming
more expensive fossil fuels and virgin wood. Concerns about emissions and uncertaintes aboui
C/D wood debris generaton rates have impeded growth for this management opdon. The
recycling of various C/D debris components is also occurring on a small scale, but this approach
offers a large expansion potendal if stable markets can be established for the recycled products.

Unfortunately, a growing percentage of C/D debris is not managed using these three opuons.
Some Northeast Waste Management Officials' Asscciaton (NEWMOA) states have reported
incidents of illegal disposals creating potendal human health and environmental risks. (Lambert.
1992) The development and use of a protocol for non-hazardous C/D debris may reverse that
trend.

Discussions of three legitimate management options and related benefits and drawbacks follow.
A recommended protocol for managing and handling these non-hazardous wastes is also
presented.

7.1  LANDFILLING

Landfilling of non-hazardous C/D debris in MSW or C/D landfills, a once common pracdce, is
facing significant environmental. econorruc. and capacicy problems. A major environmental
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concem is leachate generador  Major waste hauling:disposal firms have published rzzons on
environmental releases from C D landfiils concluding that liners, leachate collection svsiems and
simular congols are warranted. (Brickner, 1992) Scme states have banned the disgesal of C/D 1n
MSW landfills due to ths leachae concern. Other states have promulgated strict C/D landfill
reguladons. sirmular to those fer MSW landfills. Liners and leachate collecdon systers are now
required for C/D landfiils in t2 states of Massachusetts, New Hampshire, and New Jersey. In
Connecacut and Massachusers. C/D landfills must meet groundwater testing and surface water
monitoring requirements. (Lambert. 1992) ’

Table 7-1 presents the results ¢ a survey of state solid waste regulatory agencies conducted in
the Spring of 1992 focusing on regulatory requirements for MSW and C/D landfills. The
majority of the states have less saingent requirements for C/D landfills than MSW landfills:
approximately 84 percent of the states do not require C/D landfills to meet MSW landfill
reguladons, 86 percent of the sates have separate regulations for C/D landfills, and landfill
exclusions are granted to C/D wastes in 64 percent of the states.

TABLE 7-1
NATIONAL C/D WASTE REGULATORY OVERVIEW

No. of permittad MSW landfills 5.654
No. of C/D waste landfills 1,807
No. of C/D waste recycling/processing facilizes 113

STATE C/D WASTE LANDFILL REGULATIONS

YES NO NR
* Must mezt MSW landfill regulations 8 42 0
+ Have separate regulations 43 5 2
» Have C/D waste landfill exclusion 32 14 4
« States that require permits for
C/D processing fxciines 30 15 5

Source: Dataindependently compiled through contacts with state solid waste regulatory agencies
bv Gershman, Brickner & Barton. Inc. (GBB). 1992

Landfill tipping fees have risea substandally in response to the increasing landfill construction
and operadon requirements and decreasing available capacity. Fees of $50 to $60 per ton are
commonplace in states such as Florida. where the high groundwater able severely resticts
landfill siting. (Demolir:on A22. 1892) Some New Jersey counties are paying dpping fees of
$130 per ton to rransport and &:spose C/D debris to in-state or out-of-state landfills. (Lamberr,
1992) ‘




Landfill capaciry is rapidly shrinking for all wastes, and bulky C/D dezns vpicao. 5y mess

1 lancils is a growing wend. Approximately 5.600 MSW and 1,800 C:D wasiz -7,
curreaty exst in tus councy. (Brickner, 1992) These numbers are nct likely 10 =2 sz 2 rand
pace. Scicwer requirements for new landfills defined by the October 9, 1993 efiec=ve dars for
Solid Wase Disposal Facility Criteriz (40 C.F.R. Parts 257 and 258) will resmct 2 siang of
new MSW landfills. This federal requirement will affect all states because the fezeral Resource
Conservaton and Recovery Act (RCRA) required that by April 9, 1997 states mus: have
adopted and implemented a permit program to ensure that MSW [andfills are in cempliance with
Part 258. C/D wastes are not defined in the federal reguladion but are expected tc =¢ a2dzasssd
by each state.

The furure of landfilling as a management option for non-hazardous C/D debris is very limited

due to significant environmental, economic, and capaciry problems. A:though larcfiiling is

currendy the first choice of most demolidon contractors, it is the last ¢~ e in the U.S. _

Environmental Protecdon Agency's (EPA's) integrated solid waste management sTategy, and

other alternadves such as buming and recycling are more viable for managing non-hazardous
C/D lead-based paint (LBP) debris.

72 BURNING

The use of waste woad for fuel provides potential opportunities for increasing reneatle eneray
use, alleviadng the solid waste disposal problem, and reducing fuel costs. Several facilides in
the U.S. currently combust waste wood as all or part of their fuel sweam, and inter2st from other
power producers and industries is growing quickly. Conversely, there are major technical and
environmental issues that require more study to determine the effects of burning T2ated wood
cither exclusively or with other wastes. The lead released through air pollution control devices in
the ash is a significant concern and requires more research and evaluadon. In addicon to the
technological questions, public perception is another important factor to consider with respect to
this emerging technology. Many developers attempting to permit recycled wood cambustion
facilities are receiving strong public oppositon.

Conceprually, the pracess of scgrcgahng and chipping non-hazardous wood debns 1nd burning it
to produce process steam and electricity is a viable management alternative with dezendable
product markets. Whether buming should be defined as “recycling” elicits different opinions.
Some states such as New Jersev do not consider this approach to be true recycling. ‘smuang the
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econor: incenaves assoc:aied witn it Ln contrast. the EPA-funded Recycling Azvisory
Commizse of the Nadonal Racichng Coalinon considers wood chip ccmbusaon izt energy
produczzn a vital reuse of a waste product. (Brickner, 1992)

Regarcizss of the ¢einution. there are many advantages to burning non-hazardous ood debr:s
includinz the following:

» reduces reliance on fossil fuels

« increases use of wasie products

» reduces ualizaton of landfill capaciry

+ reduces reliance on virgin wood

« reduces sulfur dioxide emissions of coal during during cofiring
+ lowers energy costs, compared to fossil fuels

+ provides a plendful energy source

The ma;ority of the C/D wood that is currently burned in power plants or energy recovery
facilities is untreated or clean wood. The combustion of untreated non-hazardous wood does nat
present significant environmental concerns. However, the combusdon of non-hazardous C/D
debris that contains wood that has been geated or coated with paint, varnish, stain, preservatives,
plaster and laminating agents has the potendal to release contaminants through both air emissions
and the 2sh. The sources of contaminants are the constituents (i.c., metals) used in the
manufacairing of the paint.

Paint typically comprises less than 0.1 percent by weight of a painted piece of wood. and only a
fraction of that percentage is made up of metals. (Grasso; 1990) Some power plants are
requiring “certification” from demolidon contractors that the lead content in non-hazardous
wood debris is below specific levels or is not present at all, prior to accepting this waste.
(Taylor, 1992) Details conceming the information required in the certification were not
available.

An efficient particulate conzol system at a wood-fired facility could reduce metal emissions
from painted wood combusden to levels below regulatory limits. (Grasso, 1950) Further study
is recommended on 2 range of ceated wood samples to verify the effectveness of the

combusZon process and particulate contol system.




Wood pracessing units such 15 hoggers and chippers may remove much of i@ painics . ~2r
coaung. ¢epending on the leve! of absorpuen into the wood surface. (Fehrs. 1692 K \aor
this remosal will largely be a funcoon of the mechanical design of the proce v L2 o
Unless th screen s1ze 1s telau ety small and the wood passes through the grinding mechamsm
muldple =mes. the paint may remain on the surface. Addidonal study is wartanted to cecermune
the effecaveness of these procassing unuts. and to evaluate whether they further reduce
contaminant levels in wood feed stocks, thereby decreasing lead levels in air emussions and ash.

Regulatory issues are particulariy complex with respect to combuston of wood debris. Concerns
include the following:
+ Non-arainment provisions and New Source Performance Standards resulting from the

Clean Air Act Amendments will affect siting and permirting of new waste waed
cornbusdon facihdes. (NYSERDA, 1991)

 The “incineradon™ stztus of waste wood boilers (in New York and other states) could
be an impediment to the development of wood energy. (NYSERD 4, 1991) )

o Characterizaton and classificadon of specific waste wood types for use as fuel are
required. (NYSERDA, 1991)

» Opdons for ash uses such as compost and soil amendment products require
evaluadon. (NYSERDA, 1991)

Despite the regulatory and technical issues to be resolved, there is a growing acceptance among
state energy planners that waste wood fuel can be an important component of an overall
renewable energy supply stwategy. Table 7-2 presents a sampling of eight states that ha-e
developed wood energy policies.

Cement kilns also offer potental opdons for burning C/D wood debris, both non-hazardous ard
hazardous. Refer to Section 8.3 for a discussion of this approach, which is in sporadic use
because many cement kilns are configured to bum liquid fuels rather than solid fusls.

Further technical studies and regulatory decisions are required before the burning of both
untreated and weated (painted) non-hazardous wood debris is a commercially viable debris
managemens option. The viability of burning waad debris is subject to future regulatory

_ changes.
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7.3 RECYCLING

Recyciing offers the most prormusing furure for non-hazardous C/D debns management. A
vanes; of recycling optons fcr non-hazardous C/D debris are currently in use with varying
degress of success. While recycling opdons offer clear economic advantages for whole-structure

Table 7-2

SUMMARY OF WOOD ENERGY POLICIES [N STUDIED STATES

State Energy Policies Ca CT NC NY vT VA WA Wl

Current % of total
elec. generation from
all rypes of woods 1.9 <l <l <l 23 14 <l 0.6

% of total state
industrial energy
consumption <l NA NA 14 <l 12 32 72

State policy specifically
suppons “clean” waste
wood combustion v v v v v v v v

State policy explicidy

recognizes wood from the

waste sTsam as a viable

fuel source v v v v 4

State policy wants the
combusaon of wood for
fuel to increase v v v v v v v v

Sate-level financial
incentives exist for
using wood as fuel - v v v v

Source: NYSERDA. 1991

demolition projects, thcy.arc highly dependent on the stability of the market for the end-use
product. Several recycle opdons follow:

» Shredded Wood
- Landscape mulch (only untreated clean wood can be used in many states)
- Bulking agent for MSW and sludge composting
- Top sou additive
- Daily landfill cover
- Fiber mats used to improve sesding and vegetaton growth




- Manufacured budding products (e g . rarucle Scard. press 2oara,

- Malleable wood praducts (Boston Giode. 1693)

- Wood fiber for grass seed stabuizer (Bosion Glope. 1993

- Other thermo-mechanically refined ficer producss for use .5 mole2g,
pressed, or woven items (Barthelmes, 1692)

+ Scrap Meul
- Recovery and reuse

+ Concreze, Brck, Cinder Block, Stone, Glass, Plaster, Sheszack, Tile, Asphalt
Rooring Materials
- Crushed for fill
- Crushed for road base

A key technical factor inherent in any of these recycling options is the effectiveness of the debnis
separanon techniques in providing a fesdstock with high purity. Separaton can te performed at
the demolinon site or at an offsite processing facility. Equipment requirements can vary from
simple chippers and hoggers to a process train. A detailed analysis of debris processing

equipment i§ beyond the scope of this study. Examples of the processing systems available for
use include the following:

* conveyors *  magnetc separators

s sordng statons + flowdon tanks

+ classification screens o air classifiers

» chippers and hoggers ) ¢ hammer mills

» crushers and shredders » vibrating screens (Brickner, 1992)

Without well-developed markets, C/D debris recycling will not be successful. Addidonal market
research should be sponsored to evaluate potential products and markets, such as research on
wood fibers for use in agrimats, furniture and other applications. which is sponsored by the U.S.
Department of Agriculture.

In additon to economic issues, developing regulatory requirements may also act as impediments
to recycling success. As new products are considered for development, it is recommended that
regulatory evaluaticns be performed in advance at federal and state levels to idendfy potendal
impediments. This identficadon could result in early pedtions for waivers or other regulatory
relief if the process and end product appear to be envirenmenually sound. Likewise. early

- decisions could be made to abandon the research in unresolvable situadons.
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7.4 HANDLING

No specific storage, manifesung. cackaging. or ransporaton requurements 1t addiion to state or
local requirements are recommenced for non-hazardous C/D debris. Note that some states (e.g.,
Virginia) require that open truck loads of any material be covered.

75 MEN VAN . NON-
HAZARDQUS C/D DEBRIS
The recommended protecol for management of non-hazardous C/D debris is as follows:

1 Idendfy non-hazardous debris through screening and quandfication as described in
Secdon 5.0

2 Segregate the debris into the following categories through manual or mechanical

processing:
- wood
- metal

- concrete, brick, cinder block, stone, glass, plaster, sheetrock. tle, asphalt
roofing materials
- other

3 Select recycle markets for each type of debris category based upon cost-effective,
available, and reliable processing facilities.

4 Incinerate the wood debrs in a waste-to-energy facility or use the wood as fuel ina
contolled bumner. (Note: The viability of this option is subject to future regulatory
changes.)

5 Select diSposa.l of debris in a Subdtle D landfill only if all other opdons are not
viable.
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8.0 MANAGEMENT OF HAZARDOUS C/D DEBRIS

Hazardcus constucdon anc 2emolizon (C/D) debris is that debrs which exce2cs the Tox..:m
Characzenstc Leaching Precedure (TCLP) standard for lead or other hazardous compounds
(charactensac hazardous wasie), or conuains a listed hazardous waste. Management of hazardous
wastes is strictly regulated ty the U.S. Environmental Protecdon Agency (EPA) under the
Resource Conservadon and Recovery Act (RCRA). Sectdon 3.2 provides an overview of federal
regulatory requirements for hazardous C/D debris. .

This section provides addinonal information on hazardous waste generator status which affzcis
hazardous waste management requirements. Informadon on treatment alternatives and disposal
requirements for hazardous debris follows. The best demonstrated available technology (BDAT)
standards for management of debris promulgated under the RCRA Land Disposal Restrictons
(LDRs) are discussed. and other options such as burning in cement kilns are mendoned.
Hazardous waste handling issues are also discussed and a recommended protocol for
management of hazardous C/D debris is provided.

81 GENERATORSTATUS

RCRA defines a hazardous waste generator as any person (including individuals, companies, and
government agencies), by site, whose act or process produces hazardous waste. In the case of
hazardous lead-based paint (LBP) C/D debris, the generator may be the owner of the building or
the demolition contractor. If the demolidon conwact does not require the contracor to manage
the waste, then the owner is the generator. If the contractor is required to manage the waste, then
the owner and the contractor are called cogenerators. An owner cannot contract away the
responsibility and liability for safe management of the demolidon waste. Federal categories are
discussed below. States often have more stringent regulations than those presentad.

The federal hazardous waste regulatons distinguish three types of generators:

1 Those that generate no more than 100 kilograms (about 220 pounds) of hazardous
waste per month are known as "condidonally exempt small quantity generators.”
These generators are required to dispose their wastes according to state reguladons,
which, in most states, means that they must label their waste and take it to a licensed
solid waste disposal facdity. However, some states require that even small quanddes
of hazardous waste be disposed at a licensed hazardous waste disposal facility. To
qualify for disposal under the guidelines of this category, the generator must never
accumulate more than 1.000 kilograms of waste on site. When this limit is exceeded,
the generator immed:ately becomes subject to all the requirements peciauung to a
small quandty geaerator.
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2 Those that generate more than 100 but less than 1.CO kilograms of hazardous waste
per month are known as “small quandty generators.” These generators must comply
with EPA hazardous waste reguladons for accumulanon, geatment, sicrage, and
disposal of hazardous wastes. For this catezory, the generator may accumulate up to
6.000 kilograms on site for 180 days (or 270 days if the disposal site is more than 200
mules away).

w)

Those that generate more than 1,000 kilograms of hazardous waste per month are
known as "large quantity generators.” These generators must comply with all EPA
hazardous waste regulatons, which include regulacons for accumulation, weagment,
storage, and disposal of hazardous wastes, as well as recordkeeping and reporung.
The generators can store any amount for 0 days; when this ume period is exceeded
the generator is automatcally considered a storage facility, which requires addidonal
permitdng.

Small and large quandty generators must obtain an EPA idendficaton number for each
demolidon site. These numbers are used by EPA to track hazardaus waste activides natonwide,
including Tansportation, treatment, storage, and disposal of the waste.

82 IREATMENT

EPA’s LDRs require hazardous debris to be treated prior to land disposal, using specific best
demonstrated available technologies from one or more of the following families of debris
weatment technologies:

+ Exwacdon
+ Destucdon

+ Immobilizadon

As an alternadve to using specified technologies, hazardous debris may continue to be handled in
accordance with the "contained-in" policy. Under this policy, the debris may be treated and land
disposed if it no longer "contains” a hazardous waste. However, a case-by-case EPA regulatory
determinadon is required with this altemative. This alternative is not an efficient regulatory
sategy for generators with muldple large quandties of debris.

The result of pcrforr;ﬁng treatment in compliance with BDAT would be two-fold. Not only
would the debris no longer be prohibited from land disposal, but EPA would consider the treated
debris to no longer be or contain a hazardous waste, provided a destruction or exmraction
technology is used for each debris rype/contaminant cc.. sination and provided that the treated
debris does not exhibit any hazardous characteristics. Such weated debris could, therefore, be
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reused, recvcled, bumed, or disgcied :n a Subnde D facility. Table 8-1 shows the catzgones
and technologies acceptable as BDAT for hazardous cebris.

TABLE 8-1
ALTERNATIVE TREATMENT STANDARDS FOR HAZARDOUS DEBRIS

A. Extracuon Teshnologies
1. Physical Exzaction
4 Abrsive Blasang
b. S:anficanon, Ganding. and Planing
¢. Spalling
d. Vicratory Finishing
¢.  Eigh Pressure Steam and Water Sprays
2. Chemical Exeracaon
a  Water Washing and Spraying
b. L:quid Phase Solvent Exraction
¢. Vapor Phase Solvent Exzaction
3. Thermal Exmacuon
a  Figh Temperature Metals Recovery
. b. Thermal Desorpton

B. Destucton Technologies
1. Buologica! Destucton
2. Chemical Destrucdon
a Chemical Oxidauon
b. Chemical Reduction
3. Thermal Desouction

C. Immobilization Technologies
1. Macroencapsulation
2. Microencapsulation
3. Sealing

Source: 40 C.F.R. Section 268 4§ Table |

The BDAT technologies for hazardous debris specified in Table 8-1 offer the generator and/or
treater managing the waste a number of technology options, all of which are widely used
reatment mcth‘od;. Hazardous debris must be teated by one of the specified reaument
technologies for each contaminant subject to treatment.

Residuals generated by the geatment of hazardous debris are subject to the numerical weatment
standards for the waste contaminatng the debris. Also, layers of debris removed by spalling are
hazardous debris that remain subject to the Teatment standards.

Specific performance and/or design and operating standards have been specified for various
BDAT technologies. The physical extraction technologies which would be applicable to LBP
debris have the following Teatmen: standards. listed in Table 8-2.
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TABLES-2

APPLICABLE TREATMENT STANDARDS
FORPHYSICAL EXTRACTION

Debris Tvpe Standard
Glass. Mewl, Plasac. Rubber Treatment 10 a c'ean debns surface

Wood. Brick. Cloth, Concreze Removal of at least 0.6 cm of the swace
Paper, Pavement, Rock layer. treagment 10 a clean debns surface.

Sourze: 40 CF R Section 263 5. Table |

Tne LDRs for ha=zrdous debris define a clean debr:s surface as "the  face. when viewed
without magnificadon, shall be fres of all visible contaminated soil and hazardous waste except
that residual staining from soil and waste consistng of light shadows, slight saeaks, or minor
ciscoloradons, and soil and waste in cracks, crevices and pits may be present provided that such
saining and waste and soil in cracks, crevices and pits shall be limited to no more than 5% of
each square inch of surface area.” Other performance and/or design and operating standards for
cther technologies are also defined in Table 1, 40 C.F.R. Section 268.45.

The basic technical principle inherent in all physical exwraction technologies is that the majoriry
of the contaminants reside on the surface of the debris martrix, and are only shallowly absorbed
into the matrix; therefore, the exzaction of the surface layers through physical abrasion will
remove the majority of the contaminants. This same principle is a side benefit of the size
reducdon techniques of chipping and hogging that precede both wood burning and most
recycling opdons. “imilarly, abatement techniques like sand blasdng and experimental methods
such as carbon di. .de pellet blasting, which is being researched by the EPA Risk Reduction
Eagineering Laboratory (Burkle, 1992), are based upon the same principle.

If the reatment process is e.ffcctivc and the treated debris does not exhibit any hazardous
characteristcs, then the debris would be classified as non-hazardous. Itis possible that a non-
hazardous classification could minimize concerns of waste wood markets (e.g.. bumning,
recycling) regarding potendal residual toxicity due to the presence of LBP, thereby opening those
markets to reated wood debris. Note that the residuals from BDAT technologies must be
managed as hazardous wastes.

The rigorous regulatory requirements for geatment of hazardous debris are associated with
significant costs and management requirements such as manifesting, repordng and




racorckeeping. Therefore, the vciume cf hazardous debris gznerated should be muni=_zzd
Proper segregaton of materiz!s and Tea:ment using BDAT will conmibute to meezznz s goal.

8.3 BLRNING

The buming of hazardous C/D deZns contaminated with LBP in a RCRA-permitted facilicy
could offer economic advanuges over weatment and land disposal. The regulatory requirements
governing each burning facilicy will determine allowable contaminant levels in incoming fuel,
and will also correlate to tppung fees. [n addidon to RCRA-permitted incinerators, cement kilns
and lead smetters are other potental markets. Burning for energy recovery is subject to the LDR
requirements found at 40 C.F.R. Part 268.

8.3.1 CEMENT KILNS

Cement kilns are a potential opaon for burning C/D debris, both non-hazardous and hazardous.
Cement kilns are currently operating under interim status compliance condidons regulated by the
Boiler and Industrial Furnace Rule 40 C.F.R. Part 266, Subpart H. Each facility will be granted a
permit by EPA on a case-by-case basis reflecting facility-specific operating specificatons,
including acceptance of wastes as fuel substitutes. A number of cement kilns are currently
accepting some type of hazardous waste as an economic fuel substirute. The vast majority of
these wastes are liquid hazardous wastes, therefore conversion may be required to accept solid
fuel. One waste broker indicat=d that some cement kilns are using leaded debris for fuel and are
not experiencing regulatory emission compliance problems unless the lead levels are "extremely
high." (Fritsky, 1993) Materials that are burned for energy recovery are subject to the Part 268
LDR requirements.

The presence of metals in cement kiln fuel or raw material feed is not typically an environmental
problem because many metals will voladlize and condense within the kiln and be bound into the
clinker (cement kiln product). Voladle metals such as lead are more likely to voladlize in the
kiln and condense outside of the kiln in the ductwork of the air pollution control device (APCD).
Lead that remains in a particulate form, is collected in the highly-efficient APCD. Cement kiln
dust (CKD) typically is highly alkaline and metals bound into the CKD are very insoluble. If the
CKD generated when burning waste-derived fuel does not exhibit toxic concentrations compared
to health-based limits (TCLP levels for metals) or if the CKD is demonstrated not to be
significanty different from residue generated when burning conventonal fuel, the CKD meets
the Bevill exclusion (40 C.F.R. Secton 266.112) and is considered to be a non-hazardous waste.
If the CKD does not meet the Bevill exclusion, due to toxic metal concenmations or other
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hazardous characteristcs, it ma: ze recycled at a metal recovery faciiiry or weaizd and disposed

as a hazardous waste.
8.32 OTHER BURNING FACILITIES

Hazardous wood debris contamu=ated with LBP may be a potendal supplemental fuel source for
other manufacturing facilides, pz~dcularly those that process heavy me:als and are equipped with
APCD:s to caprure metal pardculates. Demolition contractors are investgating regulatory and
economic issues associated with sending lead-painted C/D wood debris to lead smeltng
facilides. No informadon was a-ailable regarding arrangements currenty in place.

84 RECYCLING

Hazardous wastes that are recyc.2d are subject to federal hazardous waste regulatory
requirements, and state recycling regulations, where they apply. Generators are regulated by
federal reguladons in 40 C.F.R. Part 262; wansporters are regulated in 40 C.F.R. Part 263; and
hazardous waste recycling faciliZes are regulated in 40 C.F.R. Part 264.

Refer to Section 7.3 for a discussion of various potental recycling opdons for C/D debris.

_ Metals recovery facilities are ore possible market for hazardous lead-contaminated debris,
pardcularly for the small particles or fines resulting from physical extraction processes. The
ability of recycling facilities to accept hazardous debris is currently decided on a case-by-case
basis with the exception of scrap metal recycling which is not subject to hazardous waste
regulatons: Further invesdgaticn is required to determine the extent or potendal of recycling
hazardous LBP debris.

8.5 HANDLING

The accumulation of hazardous waste at a generator's facility is regulated under RCRA, by 40
C.F.R. Section 262.34. The hazardous waste may be accumulated on site for 90 days or less
without a permit, provided:

1 The waste is placed:
in conuiners. complying with 40 C.F.R. Part 265 Subpart [

- intanks. comgiying with 40 C.F.R. Part 265 SubpartJ
- ondrip pads. complying with 40 C.F.R. Part 265 Subpant W
- inconuinme:: buildings, complying with 40 C.F.R. Part 265 Subpart DD

2 Each container is marxad with the date upon which accumulaton began

3 Each tank or containe: 1s labeled or clearly marked with the words “Hazardous
Waste”
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+ The following volumes are not exceeded:
- 100 kg for 2 condidonally exempt small Z.anaty generator
- 1,000 kg for a small quandry g=nerator
- 6,000 kg fer other generators

Gene:ators of hazardous waste are required to comply with e following federal regulatory
requirements:

»  Generator Standards, 40 C.F.R. Part 262
- hazardous waste determinadons
- EPA idendiicadon numbers
- manifest requirements
- pre-manspon requirements (packaging, marking, labeling, placarding and
accumuladon time)
- record-keeping and reporting requirements
- hazardous waste export and import requirements

* Land Disposal Restictons. 40 C.F.R. Part 268

Transportadon of hazardous waste is regulated by Department of Transporaton regulations 49
C.F.R. Parts 171 through 179. EPA has adopted these regulagons which apply to both interstate,
. and ingastate wransportaton of hazardous waste in 40 C.E.R. Part 263.

8.6 RECOMMENDED PROTOCOQL FOR HAZARDOUS C/D DEBRIS

The recommended protocol for management of hazardous C:D debris contaminarted with LBP is
as follows:

1 Minimize the volume of hazardous debris through segregation and testing.

2 If the volume of Hazardous debris is small, select extraction or destrucdon reatment
technologies appropriate to the matrix that is contaminated. Treat the debris in
compliance with required performance or design and operating standards for that
technology.

3 Test the treated debris using the TCLP to determine whether it exhibits the hazardous
characteristfc of lead toxicity.

4  If the treated debris is not characteristically toxic, treat it as a non-hazardous waste.
Refer to Section 7.0 for recommended protocols for management of non-hazardous
debris.

5 If the weated debris still exhibits the toxicity characteristic, remeat and retest it, or
dispose of it in a Suttitle C disposal facility.

6 Manage the residuals generated by the reatment of hazardous debris as hazardous
wastes. If appropriate and technologically feasible, recycling at a meta's recovery
facility may be an opuon.
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7 If technologically feasible and in compliance with RCRA Subdtle C regulanons.
consider burning or reuse management options such as cement kilns or metals
recovery faciliues for large volumes of hazardous C/D deoris.

8 Comply with all applicable storage, manifesting, packaging, labeling. marking,
placarding, transporiadon, recordkeeping, and reporting requirements.




9.0 LEADEXPOSURE

Concem over proper management and disposal of lead-based paint (LBP) 15 &-2 10 the 2ot that it
causes demmental effec:s to human health ard the environment. This secuon Ciscusses human
health and environmenzal effects from lead exposwre. The fate and wansporizton of lead in the
environment is described. according to the lead species present and the charac:zzisacs of the
media within which the lead exists. Also described is informadon regarding lead's leachabiliry
from landfills and combuston ash. and emissions of lead from waste burning facilides.

9.1 HUMAN HEALTHEFFECTS

Exposure to lead may result in numerous human health effects and toxicological symptoms.
Variadons in exposure levels produce a wide variery of human health effects. Curent research
suggests that toxic effects may result from lead exposure levels considerably lower than
previously recognized. (56 FR 22096) Lead exposure levels are typically evaluated from the
lead content of blood.

During the past decade, reduction in the environmental sources of lead (virtual eliminadon of
leaded gasoline and voluntary removal of lead solder from food cans) has been atmributed to the
decrease in childrens’ average blood-lead levels from approximately 17 micrograms per deciliter
(1g/dl) to between 4 and 6 ug/dl. The Centers for Disease Contol set the standard for bloed-
lead level poisoning at 10 pg/dl.

Children and unborn fetuses are especially vulnerable to toxicological effects from lead
exposure. Symptoms such as anemia, mental retardation, and encephalopathy (brain tumors) are
"associated with high lead blood levels (>40-60 pg/dl) and death may occur with exremely high
lead concentradons (>100 pg/dl). Toxicological effects from lower levels of lead may include
slight increases in the blood pressure of adults and subde deficits in anendon sp:;n. hearing,
learning ability, hemme synthesis and vitamin D metabolism in children. Exposure to lead is also
associated with reproductive effects in men and women. and with decreased birth weight and
decreased physical and mental development in newbom children. (56 FR 22096)

The biological basis of lead toxicity is its ability to bind to ligadng groups in bi-molecular
substances crucial to various physiologicél functdons, thereby interfering with these funcdons by,
for example, competing with native essential metals for the sites, inhibiting enzyme actvity. and
inhibidng cr otherwise altering essendal ion ansport. (Seinfeld, 1986)




Althcugh most research has focused on lead exposure in chulcren, health nsk studies for adults
show that ingested lead is stored pnmanly in bone dssue. Mcouizanon of lead itom bone nssue
may cccur during pertods of sTess or greater metabolic requirements for calcium, such as during
pregnancy or in individuals suffering from osteoporosis. |

9.2 NV NVEN

Toxicological effects from lead are frequently reported for both small and large animals.
Sources of lead for animal uptake include ingestion of lead wastes, LBP, spent lead shot, fishing
sinkers. and contaminated forage near lead smelters. Lead poisoning is the most frequendy
diagnosed toxicological problem in veterinary medicine. Lead poisoning has besa reported for
all domesdc species and several species of zoo animals.

High concentradons of lead can affect certain plants causing inhibited rates of photosynthesis,
reduced growth, and variadon in species composidon. Soil microbial ecology can be affected by
high soil lead levels. Some demimental effects include reduced rates of mineralizadon of soil
organic matter, lowered nuient levels, and changes in soil propertdes such as lower organic
matter content. (56 FR 22096)

Microbial processes have been affected by the interaction of soil type and lead concentradon
(Dragun, 1988). Table 9-1 presents results from several studies that examined the interaction of
soil type and metal concenzadon on microbial processes. For soils with increasing sorpdve
capacity (sandy loam > loamy sands), respiration was not inhibited by treatments consisting of
increased levels of lead. Also, soils with increased levels of organic material (humic acids and
compost) did not show reduced microbial respiration with high lead concentagons.

9.3 NV N

The following pbyncal and chemical properties of lead were obuained from the Toxicological
Profile for Lead (ATSDR, 1988) and the priority pollutant-related information for this metal
(EPA. 1979). unless referenced otherwise.

Lead can occur in three oxidation: sates gO. +2 and +3) with the plumbous (+2) valence dominant
in environmental chemistry. (Alloway, 1990) Lead is persistent in the environment and,
therefore, has a long residence ume reladve to most other pollutants. Lead accumulates in soils
and sediments because of its low solubility and resistance to microbial degradadon. Lead is
poisonous, and its bioaccumuladon within the food chain and severe toxicity associated with




human ir.gesaon are imporant Mo signuicant evidence has shown wat lead has an esserzzl role

N mesacousm.

TABLE9-1
EFFECTS OF LEAD LEVELS IN SOIL ON MICROBIAL ACTIVITY
som LEAD ORGANIC MICROBIAL  ECOLOGICAL  SCLRCE
TYPE CONC AMENDMENT PROCESS EFFeCT
(ug/ke)
Loamy sand. Not
pHS 10 Applicable Respuauon 6% Decrease l
Loamy sand.
pHs 100 - Respiration 25% Decrease 1
Sandy loam,
pHS 1000 - Respiration None 3
Siit loam,
pH6.8 1000 - Denitrification Retardadon 2
Sandy loam,
pHS 10,000 - Respiration Retardadon 3
Sandy loam,
pHS 15,000 2% Humic acid Respiration Nene 3
Sandy loam.
pHS 20.000 4% Compost Respiration  [nitial Retardagon; 3
none after 20 days
Sources cited -

1. Comnfield. 1977;
2. Bollag and Barabasz. 1979:
3. Debosz et al.. 1985.

Metallic lead is stable in dry air; however, in moist air, it quickly forms lead monoxide which
transforms into lead carbonate through a reaction with carbon dioxide in the atmosphere. In
general, the chemical properties of the inorganic lead compounds are similar to those of other
alkaline earth metals. The lead nitrate, chlorate, and acetats salts are water soluble; the chloride
is slighdy soluble; and the sulfate, carbonate, chromate, phosphate, and sulfides are reladvely
insoluble. The chromate, carbonate, nitrate, sulfide, and phosphate salts are soluble in acid, and
the chloride is slightly soluble in acid. (Weast, 1985)

Lead typically forms complexes of low solubility with the major anions of natural environmental
systems. Table 9-2 lists the solubility product constants (Ksp) for eleven lead minerals. The
listed values are negative logarithms of the Kgp and the very large values indicate low solubility
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for :he ~anous minerals. The hydroxide. carbonate. sulfide. and sulfate (less ccmmonly
ava:labie; compounds may ac: as solubriry conmals.

TABLE9-2
SOLUBILITY PRODUCT CONSTANTS FOR LEAD MINERALS
MINERAL pKp *P

PbCly 4.30
PbCO; 13.48 (18°C)
PO 1532
PbCa 65.50
Pb(OH): 19.90
Pb;0(POs ), 65.17
Pb;(POs)a 460
Pb¢(PO;);Cl 84.40
Pbs(PO.):0H 76.80
PbS 27.47 (18°C)
PbSO, 797 (18°C)

Notes:

a = neganve logarithm of the solubuity product constant Ksp

b = at 25°C. unless specified otherwise.

Source: Dragun. 1988

The Tansport of lead is influenced by the speciation of the ion. One method for esimating the
speciation of the lead ion is the examinadon of hydrogen ion concentration and
oxidadon/reduction potential (ORP) for a particular system. The hydrogen ion concentradon is
recorded by pH electrode measurements and the ORP is determined by a platinum elecode and
reported as Eh. The units of Eh are volts or, more commonly, millivolts. Following
measurements of Eh and pH, an esimate of the ionic species can be made using Eh-pH diagrams.

In conjunction with ionic species informadon from Eh-pH diagrams, mobility of lead in soils and
groundwater is determined by the potendal for adsorption. Estimates of adsorption are based on
the adsorption‘coe&icient or distribution coefficient (Kg). The Kq for lead is an experimentally
determined value (mL/g) which is defined as the ratio of the concentration of lead adsorbed onto
soil surfaces (ug 2 per g soil) divided by the concentration of lead in water (ug Pb per mL
water). For lead, the observed range of Ky is 4.5 to 7,640 mL/g. Following a logarithmic
wansformadon of the data. a mean of 4.6 and standard deviation of 1.7 were reported for the
logarithms of the observe  ‘ues. (Dragun, 1988) Assessment of potential groundwater
contaminadon is conside - values of Ky that are < 5 mL/g and typically for Ky <1 mL/g.
The observed range for ke <y values further supports the high degree of soil adsorpdon for
lead. '
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Lead 1s Szuad in sous. rocks, sed:mens, surface water and grouncwater 427122 :oo.orns
of 16 1z g lead are reported for sou levels ranging from 1510 25 mg’kz Burau. is32
typical rangs for soul lead values is fram 2.0 to 200 mg'kg with exgeme iimuis i ~ V00
mg/kg (Drzgun. 1583) Atmosphresic Seposidon of lead onto the soul suzce 152 vz yource
of anthropogenic lead: however, research indicates that nearly constant vaiues for l2ac 22 faund
below the 5 cm depth. (Ward et al., 1975) Lead is considered a zace element in Zrourduater
with nawural conceawadons of <15 pg/L. (Dragun, 1988) Lead exists pnmanly as the civalent
cagon in most unpolluted surface waters and becomes sorbed onto pardculate phases. In
polluted surface waters, the chemical form of lead may be markedly altered by organic material.

Wong ez al. (1973) reported the producdon of teramethyl lead ((CH,)sPb) by microorz_sis mis in
lake sediments from inorganic and orzanic lead compounds. Air analysis of flasks conining
anaerobic lake sediments indicated tezamethyl lead was produced and could be volantized. The
kinedcs of degradadon of teqamethyl lead in aerobic waters are uncertain and this compound is
probatly not stable in oxidizing environments. Biomethylation of lead represents a mechanism
for the reinoroducdon of lead from bed sediments into the aqueous environment or atmosphere.

Sorption of lead appears to dominate the fate of lead in the environment In aquadc and estuanne
environments, lead is accumulated within bed sediments apparently due to sorpdon phenomena.
(Helz eral., 1975 and Valeila et al.. 1974) Variadon in sorption mechanisms has been arributed
to parameters such as geological setting, pH, Eh, ligand availability, dissolved and parculate
iron concentrations, salinity. sediment compositon, and inidal lead concentradon. Complexaton
of lead by biogenic ligands can be significant in polluted waters and therefore may hawe
significant effect on the fate of lead in aquatic environments. No evidence has been repcried
describing the photolysis of organo-lead compounds in narural waters.

Bioaccumnulation of lead has been shown for a variety of organisms. Microcosm studies suggest
that lead is not biomagnified. Lu et al. (1975) studied the fate of lead in three ecosysiems
differing only in their soil subszrate. The ecosystems contained algae, snails, mosquito larvae,
mosquito fish, and microorganisms. Lead was concentrated most by the mosquito larvae and
least by the fish. Body burdens and aqueous lead concentratons appeared to be smen:ly
correlated with the soil chemical properties of organic matter content and caton exchange

capacity.
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The photolysis of lead paraciss from automabile exhausts indicates t3e consession from halide
salts (PbBr3, PoBrCl, etc.) to 2x:des. carbonates, and sulfates. (Kakata-Pendias and Pendias,
1984)

In summary, the dominant mezhanism conmolling the fate of lead appears to be sorpuon.
Precipitanon of PbSOas, PbCOs, and PbS, and bioaccumulation may also be imporant The
mobility of lead is inversely afected by pH levels with increasing mobility reported as pH
decreases. In alkaline and near-neutral environments, immobilizaton of lead by sorpaon and
precipitadon may occur relacvely quickly.

9.3.1 LEACHABILITY FROM LANDFILLS

Dara on the leachability of le2d from landfills indicates that while lead may leach from landfills,
it becomes heavily diluted in groundwarer. [n addidon, lead is very immobile in soils. Data on
lead's lack of mobility in the eavironment as presented in Secdon 9.3. This secdon presents daa@
on the small amounts of lead that may become mobile from both municipal solid waste (MSW)
landfills and from conszucdon/demolidon (C/D) debris landfills. Although the construction
requirements and geologies were not accounted for, one study found that the leachate from the
MSW landfills is ten times more concentrated than leachate from C/D landfills. (Lamber, 1992)

Data on lead leaching from C/D landfills is available from a study conducted in 1982 by the
Connecticut Department of Eavironmental Protection. This study collected leachate data from
five bulky waste landfills. Connectcut defines bulky waste as land clearing debris and waste
resulting dircctly from demolidon activides other than clean fill. Lead in leachate was found in
the range between 0.04 mg/L and 0.1 mg/L, with an average of 0.056 mg/L. The Safe Drinking
Water Act's Maximum Contaminant Level (MCL), a level for which compliance is normally
required, is 0.05 mg/L for lead. The report concludes that: (1) the average from these five
landfills should be representative of typical demolition landfill sites where leachate is produced
and collected: andd) demolition landfills are not totally innocuous and can have adverse effects
on adjacent surface water or groundwater (Lambert, 1992). It is relevant to note that the lead
values represent steady-state leachate swength from unsaturated lysimeters, prior to dispersion
and dilution in the aquifer.

MSW landfills are different frem C:D landfills in that MSW decomposes much more than C/D
waste. The composidon of leachzte from MSW will be highly dependent upon the stage of
decomposition and the materials tha: are contained within the MSW landfill. It is therefore
difficult to generalize as to the parucular contaminant concentrations that leachate will conaain.




Rezored MS™ leacnate concenzizons fer lead vary from non-detecied 0 6 6 ma L & siudy
dore 1in Wiscensin with 46 samgiss found that MSW leachate concenzations for le22 . chy'
becaesn nen-dezected to 1.2 mg L. (Robwson, 1986) By companson. the MSW mzx.=.m vaide
1S two orcers of magnitude higher than the MCL for lead.

Lead has lezcted from both C/D landfills and MSW landfills in concenzauons hiz=2: 1227 the
MCL for le2c. Grourncwater with consaruent concengarions beyond the MCL nermally raquures

correctve acton.
9.3.2 LEACHABILITY FROM COMBUSTION ASH

Wood ash conuains the oxidized munerals from the wood, as well as noncombusable marenal
such as dirz and any unbumned carzon. The single major constituent of both demolican wood ash
and narural wood ash is silicon dioxide, or dirt, averaging 41 percent for demolidon wood and 35
percent for nawral wood. The second most concentrated mineral in both types of ash is calcium
oxide, averaging about 16 percent by weight for demolition wood and 23 percent for narural )
wood. Calcium oxide, along with other oxides (e.g., dluminum, iron, magnesium, potassium and
sodium) is primarily responsible for the widely recognized alkalinity of wood ash. These
minerals are typically present in large percentages, and as a result, wood ash is often used as a
liming agent for land application. Demolidon wood ash and whole ee chip ash exhitit very
similar compositions. The main differences between the two are due to the increased amount of
dirt often found in demolidon weed. as well as higher amounts of sulfur- and titanium-containing
non-wood materials. (Grasso, 1950)

When heavy metals were aralyzsd from wood ash, the metal present in the highest
concenaadons in demolition woed ash was dtanium. Lead was present in the second hi ghest
average concentration. The main sources of both of these metals is paint. Other sources include
different coadngs and impregnates. If the demolition wood is burned together with another fuel
(e.g.. whole ee chips or biomass), then the metal concentrations in the ash will be reduced.
Metal concentrations in combusdon ash from a study on the composition of recycled wood fuel
are shown in Table 9-3. (Grasso. 1990)

TABLE 9.3
LEAD CONCENTRATIONS IN COMBUSTION ASH
(mg/kg)
\umimum Maximum Average
Virgin wood 16.6 36 23
Demoliuon wood " 220 33.000.0 6.261.0
Source’ (Grasso 19¢™ ’
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Ash from wood waste combustcn is 2 solid waste and is subjec: to a hazardous waste
deterrunanon. New York State requires waste characterizanon of the ash generated from
burning soiid waste. refuse-derived fuel, and household waste, regardless of whe:her energy
recovery Is provided. (New York Solid Waste Management Faculity Rules Secton 360-3 5) [n
addidon to specific disposal requirements for hazardous waste ash, the state has specified
disposal criteria for non-hazardous bottom ash and fly ash. The ash from burning clean waste
wood is regulated as a solid waste. (NYSERDA, 1991)

In a study on demolidon woed. EP Toxicity and TCLP tests were performed for metals on four
composite ash samples resulang from the laboratory combustion of 100 percent demoliton wood.
Lead was present at less than the federal level using the EP Toxicity test, and in exceedence of
the maximum accepeable limits for TCLP. (Jana etal., 1991) A different study of leachability of
metals from MSW ash found that lower levels of metals were leached when the ash was
monofilled, as compared to codisposing the ash with untreated MSW. (Francis and White, 1987) -
A possible explanaton for this may be that ash from incinerators with scrubbers mdy exhibit
higher buffering capacity because of the lime used in the scrubbers. This buffering capacity
would not be depleted in monofills, but would be depleted in the prcscnée of acids normally
found in MSW landfills.

9.33 AIR EMISSIONS

Alr emissions of lead are more of a problenT at a demolidon site than at 1ing facility, due to
effective air pollution contol equipment. Studies have shown that with an efficient particulate
control sysicm. a recycled wood-fired facility can easily reduce metal emissions from painted
wood combuston to a level below regulatory limits. Even if a facility burned 100 percent treated
wood, metal emissions could be maintained below regulatory limits with conventional particulate
collecdon devices. (Grasso, 1990)

Atmospheric lead is a localized problem, and therefore all activitdes regarding demolidon of LBP
materials should seek to minimize the dust created. ~ —ently, the Clean Air Act's primary and
secondary standards require that not more than an e of 1.5 pg/m3 of lead may exist in the
atmosphere averaged over a 50-day period. Furthe . lead emissions may also be a
cor-zonent of respirable pardculate matter in the atm...phere. Currently, not more than 450
ug/m3 of particulate matter less than 10 um (dust small enough to be inhaled into the deepest
portion of the lungs) can be in the atmosphere, averaged over an eight-hour workday.
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10.0 RECOMMENDED PROTOCOLS

The ma;jcr findings and reccmr 2aded protocols for sample collecaon. semple 2nacs s ran-
hazardous consucaon/demclizsn (C/D) debris management, and hazardous CD deiris
management are presented wn the following sections.

10.1 SAV N

Section 5.0 presents a detailed ciscussion of recommended sample collecdon protocols for
permeable debris. Non-perme22le building components such as glass, screen, aluminum siding.
metal duczwork, bulky process znd utlity equipment, steel tanks, and I-beams should be
segregated and managed separz:zly due to their high salvage values. The recommended sampic
collecdon protocols for permeabie debris consist of the following components:

1 Plan the sampling in detail, including:

- Research the soucture

- Inspect the scucture

- Perform lead screening on all structure components

- Develop Sampling and Analysis Plan/Quality Assurance Project Plan
- Perform Job Hazard Analysis and Develop Health and Safety Plan

2 Remove non-permezble components from the structure for recycle, reuse or other
salvage purposes. .

3 Select a sampling approach for permeable components based upon screening results.
Determine subsamples to be corhposited and tming of sampling (before or after
demolition). Figure 10-1 summarizes the four recommended approaches.
Recommendadons include:

- Before Demolition

Case 1 - analysis of composite of all permeable high-risk components that
~ indicates the presence of lead and analysis of a composite of all permeable

low-risk components that indicates the absence or low levels of lead. Case 1
is recommended when the high-risk components are suspected to be
hazardous. :
@ase 2 - analysis of a composite of all permeable low-risk components that
indicates the absence or low levels of lead and analysis of a composite of all
permeable components. Case 2 is recommended when the presence of lead
has been dezected in some components, but the endre soructure is suspected (0
be non-hazardous.
Case 3 - analysis of a composite of all permeable components. Case3 is
recommended if all screening results indicated the absence or low levels of
lead.

After Demc.:iion - analysis of one or more composites of the permeable
debns pile. czllecied randomly.
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FIGURE 10-1
SUMMARY OF RECOMMENDED SAMPLING APPROACHES FOR
PERMEABLE DEMOLITION DEBRIS

Before Demolition - Case 1 Before Demolition - Case 2
:“‘.“‘\‘: \“‘\““-‘\
Compaosite « Composite Composite N Compaosite
+ L . . - . All N
A R S N R SN L N Ry
Rationale - Recommended when the high-risk (+) components are Rationale - Recommended when the entire stimcture o not expected (o he
expected o be characteristically hazardous, charactenstically hazacdous even though some componcns il
Henefit - Eapect to prove that Composite - is non-hazardous and high-nisk screening resulis.
heep Composite + segregated to reduce hazardous Benefit - Expect 1o prove that Composite — is non-hazasdows and he e to
volume. prove that Composite-All is non-hazardous,
Rink - None. Risk - I Composte-. o hazardous, reanalysis (per Case 1) iy
required 1o detenmne hazardous fraction,
Before Demolition - Case 3 Before Demolition - Case 4
Composite
Pile
Ranonale - Recommended when scrcening indicated the absence of Rationale - Recommended wh e entire stiactuse 1s not expeated to be
or low levels of lead on all components. char... ieristically hazardous and few/no components had high-risk
Benefit - Single TCLP analysis. screening results. Also recommended when it s more feasible
Risk - Il enuire building tests huzardous then resampling/analysis and/or cost-elfective 10 process or segregate componeats followang
must occur, demolition,
Benefit - Single TCLP analysis. Simplified samphing of performed on gl
basis.
Risk -~ Il entire building tests hazardous and resampling docs not chanpe

result, may be forced 1o segregate and sesamiple o dispose cntne

' structure as hazardouws.

Key: Composite of permeable components that indicate high presence of lead (high-risk components) based on screening prior 1o demolion
[ S
. \

Compaonsite of permenble companents that indicate low/no presence of lead (low-risk components) based on serecmng priar to demobinion

Componite of permeable companents represented watlun the entire . prive o demohition

- -
I'ilcE Camposie from pile of permcable componeits from demabishe ture.




Perform sampling inc'uding QA/QC samples. Use 1/d-inch to l-inc= 2ol 52 Bl
through the enare su=sate or pule. and collect w2 dnll cumngs and 2sscciatec <25t

-

Evaluate sampling results to make a hazardous dezerrunauon for eacn se: ot cutiz ng
components represented by a composite sample.

wn

o))

If sample results are unexpected (e g.. composits of permeable low-fis« comporesnts
exceeded 5.0 mgL in TCLP). use the radonale in Table 5-4 to determune whether
addidonal sampling and analysis is warranted.

102 SAV NALYSIS

Waste generators are required to determine whether or not their waste is hazardous. A was:z
may be hazardous because it is a listed waste or because it exhibits a hazardous characterisac
Lead-based paint (LBP) is not 2 listed waste and of the four hazardous waste characteristcs. the
one applicable to LBP is toxicity. Toxicity tesdng requires analysis of the wasie using the
Toxiciry Characteristc Leaching Procedure (TCLP).

Screening methods such as X-ray fluoresence (XRF) or chemical test kits should not be used to
quantify lead levels, because the results are subject to equipment limitatons and do not correlate
to TCLP levels. However, these screening tools are opdons for determining the absencs or
presence of lead to support the sampling process during demolidon planning.

Note that federal agencies do not_ currently recommend using chernical test kit results as the
basis for making decisions about abatement of le2d in paint. soil, and dust. This
recommendaton should also be considered for demolition wastes. Several chemical test kit
evaluations are underway. After the evaluations are completed, updated informadon will be
available through the Nadional Lead Informatdon Center. (Nadonal Lead Informadon Center,
1993) Also refer to the U.S. EPA Office of Polludon Prevendon and Toxics study described in
Secdon 11.3.2. '

Addidonal information on sample analysis is discussed in Section 6.0.

103 NON-HAZARDOUS C'D DEBRIS MANAGEMENT

Section 7.0 presents a detailed discussion of management opdons for non-hazardous C/D detris
including landfilling, burning and recycling. The recommended protocol for management of

non-hazardous C/D debris is as follows:

| [dentfy non-hazardous debns through screening and quantfication as described in
Section 5.0.
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Segregate the debnis o the foilcwing catezones through manual cr mechanical
processing:

+  wood

« metal

* concrete. brics. cinder bicck, stone, glass, plaster, sheswock. dle, asphalt
roofing materzls

+ other

Select recycie marke:s for each type of debris category based upon cost-effective,
available, and reliable processing facilides.

Incinerate the wood c22ris in a waste-to-energy faciliry or use the wood as fuelin a
cgnrrolled burner. (Ncte: The vizbility of this option is subject to furure regulatory
changes.)

Select disposal of deznis in 2 Subdde D landfill only if all other opdons are not viable.

10.4 HAZARDOUS C/D DEBRIS MANAGEMENT

Secdon 8.0 presents information cn management requirements for hazardous C/D debris,
including generator status, treatent, burning, recycling, and handling. The recommended
protocol for management of hazardous C/D debris follows:

1
2

Minimize the volume of hazardous debris through segregation and testing.

If the volume of haza-Zous debris is small, select extraction or destruction treatment
technologies approprizte to the mamix that is contaminated. Treat the debris in
compliance with requirsd performance or design and operating standards for that
technology.

Test the treated debris using TCLP to determine whether it exhibits the hazardous
characterisdc of lead toxicity.

If the treated debris dces not exhibit the toxicity characteristc, treat it as a non-
hazardous waste. Refer to Section 7.0 for recommended protocols for management of
non-hazardous debris.

If the treated debris sdll exhibits the toxicity characteristc, retreat and test it, or
dispose it in a Subdte C disposal facility.

Manage the residuals gznerated by the oeatment of hazardous debris as a hazardous
waste. If appropriate 2nd technologically feasible. recycling at a metals recovery
facility may be an opran.

If technologically feas:>le and in compliance with RCRA Subdtle C reguladons,
consider burning or rezse management opdons such as cement kilns or metals
recovery facilities for l2rge volumes of hazardous C/D debris.

Comply with all appliczble storage. manifesdng, packaging, labeling, marking,
placarding. ransporazan, recordkesping, and reporting requirements.




1.0 CONTINUED PROGRESS

Thus reort represents @ “snag-shot” in ame of the state of the 1ssues regarding manzgar—z - -f
whole-squcure demolinon dezns conwaining lead-based paint (LBP). Recommenced protocols
have been developed and preseated for such important actvines as sample collecacn. sarmple
analysis. non-hazardous consTction/cemolinon (C/D) debns management. and hazardous C/D
debris management. The use of these pratacols by conwractors performing demolidon for federal,
state, municipal, and private clents wiil improve consistency and compliance with applicable
reguladons. Use of the protoczls will also result in the generation of addidonal daa to further
refine the protocols and conmitute to our collecdve knowledge base in this area.

Contnuous improvement will also arise from a unified effort involving the interested and
affected partes to share informadon, investgate and evaluate alternadve methods, and develop
strategies for improved approaches to this complex issue.

This secdon of the report preseats a general tlucc-steﬁ approach for making continued unified
progress in addressing this wasie management challenge (Section 11.1). Recommendatons for
condnued progress in technical. economic, and regulatory areas are discussed in Section 11.2.
Section 11.3 summarizes a number of ongoing studies that will yield other relevant information.

111 GENERAL APPROACH

The first step in the general thres-step approach for continued improvement in the management
of whole-saucture demolition debris conaining LBP is to idendfy and receive commizied
participadon from interested and affected parties. Participants may include but are not limited to
the following:

Federal Regulatory Agencies

U.S. EPA Regions [ through X, including laboratories

U.S. EPA Office of Solid Waste

U.S. EPA Office of Polludon Prevendon and Toxics

U.S. EPA Office of Research and Development

U.S. Department of Housing and Urban Development (HUD)

U.S. Occupational Safety and Health Administradon

U.S. Deparument of Agriculture (Forest Products Research Laboratory)

State Regulatory Agencies

» Stre Solid Waste Azencies
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Depar:ment of Defense
 US. Army Exvironmental Hyglene Agency

« U.S. Navy
» U.S. Air Force. Armswrong Laboratory. Brooks Air Force Base

Department of Energy (COE)

*  Waste Management Representatives at DOE Headquarters and Facilides

Contractors

+ Demolidon Incusty (e.g., Natonal Associadon of Demolidon Conractors)

[ndustry Groups
¢ Solid Waste Management Associations (representing waste-to-energy facilides and
landfills)

> Lead Recycling Industry (e.g., Lead Industries Associaton)
*  Cement Kiln Indusay (e.g., Cement Kiln Recycling Association)

Other Involved Organizatons

+ American Society for Testing and Materials
« Nadonal Insdtute for Standards and Technology

The second step in the improvement process is for the interested and affected partes to recognize
and accept the major goals of the developing LBP C/D management strategy including the
following:

*  Protect human health and the environment from risks posed by sampling, testing,
handling, managing, recycling, burning, wreating and disposing C/D debris containing
LBP.

+  Develop more cost-effective and reliable methods to manage C/D debris.

+ Minimize the volume of waste determined o be hazardous.

+ Increase the volume of waste being recycled and reused.

* Increase the volume of waste converted to energy through burning.

* Increase the volume of hazardous wastes being treated and decrease the volume of
hazardous wastes being disposed.

The third step in this procsss is'to continue to evaluate current practices through the assistance of
the “experts” in this issue. These exgerts are persons who are currently involved in the

an



managament of whole-squcturs Zemoliton debns z2ntaining LBP and who have the most
relevant rformaton to conmitae 0 possidle soluzons. Cwrentdebns management oracng ey
such as sampling. tesang, recyc..ng. reuse. burminz. Teatment. and disposdl should de evaluazes
in the foilowing detailed areas.

+ cost
+ demonstated performance
» availability
-+ environmental risk
+ technical restricacns
» regulatory resmcuons
» regulatory and insutuuonal impediments

available data

Effective and wide-reaching daua collecuon smrategies should emphasize the benefits of
teamwork by all parties involved (regulators, generators, contractors, recyclers. treatment
facilides. etc.) in addressing this issue. Contacts with the following types of organizadons are
recommended to maximize the communication networks existng within these organizations:

+ Magazines specializing in recycling and demolidon may print letters, articles, and
informal informauon requests.

» Nadonal and regional organizadons may solicit information from their members 1n
pericdic newsletters. The organizanons may be willing to assist in the interpretanon
of the informadon. Examples of cognizant organizadons include the following.

- National Solid Waste Management Associaton

- Nadonal Governors Associaton

- Associadon of State and Terntorial Solid Waste Management Officials
- Solid Waste Associadon of North America

- Nadonil Associauon of Demolidon Contractors

112 RECOMMENDATIONS FOR CONTINUED PROGRESS

Additional infromation will ccrinue to :mprove the current management approach. specifically
in the technical. economuc. 1~¢ -2 :_.4: 'r» areas. Recommendations for condnued progress in

these three areas follow

91



11.2.1 TECHNICAL

Conanued progress in the following technical areas 1s recommended.

Gather and ¢ aluate dau comparing toxicity charactensac leachung procedure
(TCLP) and syntheac precipitanon leaching procedure (SPLP) for lead-contamunated
matenals. Determune appropnate protocol to predict potenaal leaching.

Gather and evaluate data regarding dilunon/artenuation factors for lead. Determine
effect on definiaon of charactensacally toxic wastes.

Perform research on new products and uses for recycled materials such as wood fiber

products and patented cold mix asphalt.

Perform leachate studies to quanafy risks (if any) associated with various
management opuons, including but not lirruted to the following:

C/D landfill disposal

MSW landfill disposal

landscape mulching

wood fiber applicatons (agrimat)
burning (bottomn ash, fly ash, emissions)

[ Y Y T

Quantify human and environmental exposure risks during demolidon.

Develop protocols for demolition activides o protect human health and the
environment.

Improve lead screening tools to identify absence or presence of lead and to facilitate
segregation of hazardous versus non-hazardous debris (e.g.. X-ray fluorescence
(XRF) and chemical test kits).

Quantify efféctiveness of chippershoggers in removing LBP from debris wood. Test
wood chips and fines for toxicity.

Investigate variabiliry in analytical results due to sample collection and preparation
methods, including drills, saws, punches, and other devices.

Gather and compile available analytical data from demolition and abatement projects
1o assess correlations between leachable lead levels and total lead levels. Also
consider relevant factors such as substate type. paint thickness and lead content of

the paint.

11.22 ECONOMIC

Continued progress in the following econommuc areas is recommended:

« Evaluate apprcpnafznc;s of increasing landfill tpping fees for non-hazardous debns

to discourage disposal




Evaluate appropriaianess of establishing surcharzes on burning vir2ia matenais, as
oppased to recyclec matenals, to encowrage accegtance of C'D dedns for waste-to-
energy conversion.

Modify technical specificanons. procursment policies, and pnice preferences for
matenials for consgucuon projects (highways, buildings, etc.) (0 1ncrease use ot
recycled matenals.

Perform market research for recycled products. Consider the following:

generaaon rates

end use markets

tax credits

sales and property tax exempdons

grant proposals for enaepreneunal business

11.23 REGULATORY

Condnued progress in the following regulatory areas is recommended:

Determine applicability of an exemption for recycled hazardous LBP debris under the
Requiremnents for Recyclable Materials. sumular to current exernption of scrap metals,
40 C.F.R. Sectdon 261.6(a)(3)(iii).

Determine applicability of an exclusion for hazardous LBP debris similar to the
;gn'cm exgc)lusion for arsenical-reated wood or wood products, 40 C.F.R. Secaon
1.4(b)(9).

Evaluate available data and determine appropriateness of modifying lead toxiciry
characterisdc levels based on diludon artenuaaon factors.

fQualnufy evaluate and eliminate siting impediments for C/D debris reprocessing
acilides.

Institute waste bans in all states restrictng landfilling or incineradon of recyclable.
reusable, or compostable wastes.

Evaluate inconsistencies among state/local requirements to prevent the legal orillezal
disposalof one state’s wastes in another state due to less smingent requirements. The
Northeast Waste Management Officials’ Associanon (NEWMOA) report addresses
this subject for NEWMOA states. Arcas to be addressed include but are not lirmuted
to the following for landfills, reprocessing facilines and thermal desgrucdon units'

- definitons

- management standards

- disposal hirutauons

- penalties

- enforcement approaches

[nvesugate regulatory resacuons on recycling of secondary lead waste (.2 .
baghouse dust resuitng from burming C/D debns).




1.3 QNGOING STUDIES

A nurrcer of studies are being conc:zted by vanous orgamzanons reated 10 ths T2nagement of
demoi:=on debns contining LBP A bnef summary and a suggested contact a2 Zresented for

each swudy.
11.3.1 U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY

. The L.S. Army Environmental Hyg:ene Agency (AEHA) performed a study to 2ssess the waste
charac:eristcs of debns that is contasunated with LBP. The study focused on e debris
generated from the demoliuon of Army WWTI-era sqrucrures but also addresses cther waste items
such as those resulung from abatement and renovadon actviges. The report asscciated wath this
study is endted "U.S. AEHA [ntenm Final Report. Lead-Based Paint Contamir.zted Debris -
Waste Characterization Study No. 27-26-JK44-92, May 1992 - May 1993.”

The conclusions of this study follow:

2. Characterizadon: Whole-Building Demolion Debris. The findings showed that
(stadstcally) whole-butlding demolidon debris (e.g., Army WWII-¢ra stuctures) can
be agharactcnzcd as non-hazardous waste so long as cernain assumpgons/asserdons are
made:

(1) Other hazardous components such as asbestos or PCBs (frem light ballasts
and roofing tars) are not presentor are removed and disposed separately.

(2) Metals components such as ductwork, furnace/boilers. piping. or siding are
removed to the extent feasible as scrap materials for reuse/recycling.

(3) All remaining material (i.c., all those materials that were included in the
sampling process such as both painted and unpanted wood components,
brick, concrete. foundanon material) must comprise a single wastesream at
the point of generadon (when the building is demolished). This wasteszeam
must be handled as a single. discrete wasteseam and disposed of all

together.

b. Characterization: Small-Scale Debrs. Debris that is generated during renovagon,
maintenance, or abatement acaviaes such as paint chips. blast griv/mmediz or personal
protective equipment 1> more likely to be characterized as “hazardous” due to the
concentrated mass of LBP  For these rypes of wastes, hazardous waste generadon can
be minimized through w1s:¢ segreganon techniques. For some was:zs, cost savings
can be achieved :=:zu¢n —.aimuzing sampling and analyses.

c. Disposal.

(1) Non-nazard oW aste. While disposal in a C/D debris landiill may be
approns +2 :~o -2lauvely inexpensive at this ame, generaters should

comsider ‘mer t=+ ony that offer mere than an “out-of-sight. out-of-mund”




soluton In fact. new/impending resmcnons on C/D ce2as landfils may
force the cost af this dispasal option to greatly increase  Other sz :-. may
be less expensive and/or more environmentally accepta='e Star2 and or
local regulatory involvement will be necessary when as:2ssing “ne
feasioility of such alternaaves.

(2) Hazardous Waste. The volume of LBP-related hazardcus wasie snould be
munuTuzed to the extent most feasibly and economically possible. This can
be done through careful assessment of operations and sez-egaaon of
:gsscsucams as well as separanon of contaminated iterms or removal of

(3) Recycling. Many items such as metal ductwork. piping. and siding can be
salvaged from buildings that are to be demolished for recycling/reuse.
Recycling can provide econoruc gains in addidon to the environmental
benefits associated with a reduced wastesaeam.

Recommendations presented in this study are:

a.

Idendfy whole-building demolition debris wastesweam populatons that meet the
descriptons discussed in this report.

Characterize such waste as non-hazardous. pending concurrence fom state and local
agencies.

Identify other sources of lead-paint-containing waste and debris. Determine
appropriate waste segreganon and management procedures based on cost-analyses
and findings discussed above

Evaluate the potendal for environmental media (e.g., soil) contaminadon at
demolition sites, specifically with regards to future-use scenarios and human health-
risk :

Develop SQPs for demolition site operations to minimize environmental
contarrunaton and health hazards.

Assess current disposal procedures for demolidon debris. Correct deficiencies/make
amendments to conaacts and/or SOPs with regard to final destinaton, liabilides, and
conuol.

Eval;;te disposal opdons and alternatives with regards to environmental and other
regulatory requirements. cost. and other benefits/disadvantages.

Veronique Hauschild at the U.S. Army Environmental Hygiene Agency may be contacted for
more informadon at (410) 671-2953.

11.32 US. EPA OFFICE OF POLLUTION PREVENTION AND TOXICS

The U.S. EPA Office of Polizaca Prevennon and Toxics (OPPT) is conducdng a study
comparing results from vancus technologies for field measurement of lead 1n LBP.
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(Seawemberger, 1993) The rasults :{ the study il be cansidered 5y HUD iz vr¢ development
of guidelines for abatement of federally assisted houstng.

The ongoung study evaluates the vanabuity in common LBP field measuremen: ecamiques
including six brands of lead test kuts and nine types of portable XRF insqumests. Paunted
surfaces in houses in Denver and Philadelphia are being tested usin g both types of field
measurement devices. Confirmation samples are being analyzed at fixed-based laboratonies
using standard analytcal inscuments. The following painted surfaces are being analyzed in each
house: metal, wood, concrete. brick, drywall, and plaster.

The field phase of the study 1s scheduled toe  1d through October 1993 with a draft report
scheduled to be compieted by February 1994. For more informaton regarding this study, contact
John Schwemberger, U.S. EPA Office of Pollution Prevention and Toxics.

N2) 260-7195.

11.33 L.S. AIR FORCE ARMSTRONG LABORATORY

The Department of the Air Force Armswong Laboratory at Brooks Air Force Base, Texas, is
developing a LBP procedural guide for installation engineers tasked with abatement/disposal
diagnosis of LBP in the Air Force. (Fisher, 1993) Further information is available from Lt.
Catherine Fisher, Armstong Laboratory, at (210) 536-3305.

11.3.4 CONNECTICUT DEPARTMENT OF ENVIRONMENTAL PROTECTION

The Connecticut Department of Environmental Protecton (CT DEP) is preparing a brief queston
and answer (Q&A) guide on the subject of LBP structure sampling, characterizadon, and *
assessment. (Binnell, 1993) The Q&A guide will include a waste characterization approach
that will rely primarily on portable XRF readings to support sampling. segregaton, and disposal
decisions during whole'squcture demolidon. The approach under development currently
includes the following steps:

1. Characterize painted surfaces using a portable deep penetrating XRF device and
select the average, or perhaps the highest, XRF value.

(29 )

Esumate the painted surface area.

3. Determine the procuct of the panted surface area (2) and the XRF conceneration (1)
to yield the mass of lead in the soucture (safety factors may be recommended to
provide conservaus e esumates of total lead mass due to potendal error n surface area
determinations and \RF readings).
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4 Esdmate the mass of tne squcsure to be disposed using average censities 2-¢
esimated volumes of ouilding components (e.g.. wood. concreze. Srek. pisier,

Determine the esdmated lead concenmaaon in the squcture using the anraied lead
mass (3) divided by the esumated building mass (4)

(V)

Compare the esumated lead concenation in the structure (5) to a “recognized value”
(e.g.. 50 mg/kg total lead which represents a dilunon factor of 10 compared to the
TCLP method Limut of 5 mg/L).

7. If the estimated lead concentradon is higher than the “recognized value.” then handle
the building as a hazardous waste or perform more sampling, and possibly
segreganon, prior to demolinon.

8. If the esimated lead concenwation is lower than the “recognized value,” then handle
the building as a non-hazardous waste. (Binnell, 1993)

[nformation may be obtained by contacting the Waste Engineering and Enforcement Division of
the CT DEP-at (203) 566-4369.

11.3.5 EPAVHUD TITLE X

EPA and HUD are also working on other lead abatement issues according to mandates in the
Title X legisladon.
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